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ADVERTISEMENT. 


In  order  that  the  precise  design  of  this  Synopsis  of  Science  may  he 
understood,  the  compiler  has  been  directed  to  recapitulate  briefly  the  con- 
siderations, detailed  in  the  published  Educational  reports  of  the  last  five 
years,  which  have  guided  his  proceedings  in  regard  to  the  Sanskrit  de- 
partment of  the  Benares  College. 

On  receiving  charge  of  the  Sanskrit  College  it  was  my  duty  to  become 
acquainted  with  its  constitution  and  history,  with  a  view  to  introducing 
whatever  improvements  might  be  found  consistent  with  the  retention  of 
its  character  as  a  seat  of  Sanskrit  learning  not  unworthy  of  its  classic 
locality.  I  was  not  required  to  give  an  opinion  whether  the  funds  devo- 
ted to  the  encouragement  of  Sanskrit  learning  might  be  profitably  diver- 
ted to  other  purposes.  The  Sanskrit  College  was  designed  to  be  a 
permanent  institution,  and  it  was  not  needed  that  I  should  deprecate  the 
idea  of  foregoing  in  any  degree  the  peculiar  advantages  offered  by  such 
an  institution  for  the  advancement  of  education  in  India, — advantages 
for  which  there  could  be  found  no  substitute.  The  proximate  end,  on 
which  these  peculiar  advantages  seemed  capable  of  being  brought  effectu- 
ally to  bear,  is  the  development  of  a  language  adequate  to  the  reproduc- 
tion of  European  thought,  and  the  construction  of  a  scientific  literature 
rightly  adapted  to  our  educational  purposes,  by  being  in  a  form  congenial 
to  the  Hindd  mind,  and  free  from  barbarisms  of  speech.  It  was  through 
the  Sanskrit,  I  perceived  clearly,  that  this  must  be  effected  ;  but  it  has 
never  been  contemplated  that  in  the  Sanskrit  the  results  should  remain 
locked  up.  Such  then  being  the  proximate  end,  it  is  here  to  be  shown, 
in  chronological  order,  how  the  end  has  been  kept  in  view,  and  what  pro- 
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grets  hai  httw    mftilc  in  ^kftching  n  dmirii    which    would    rfi|tttrr   many 
hiiii(l!i  for  its  completion. 

From  A  letter  of  Mr.  Jonathan  Duncan,  the  Retident  at  Denaret,  dated 
'J  Ith  December  1 799,  it  ap|iearf  that  the  Sannkrit  (*ollege  was  at  tliat  time 
founded  **  for  the  cultiTation  of  the  lawn,    htcrataro,   and  (as  inseparably 
connected    with  the  two  former)  religion,  of  the    Hindoos. '*     The   disci- 
pline of  the   College,  it  was   adtle^l,  wa<i    **  to  be   conformable  in  all  res- 
|>ects  to  the  Dknrma  SVutra  in  the  chspter  on  education."     These  terms, 
M  I  remarked  in  the  Ili^rt  for  IHt6t7,  '*  a|>pcar  to  contain   the   germ 
of  nothing  Iteyond    the   conciliating  of  the   natives  of  India  by  psying  a 
graceful  compliment  to  their  latlglu^^  and  literature,  and  of  perhaps  pro- 
viding  better   educated    Pandit.4  to  act  as   legal   eouiifellors  than    could 
otherwise  have  l)een  always  met  with.     For  many  years  all  the   efforts  of 
the  various  gentlemen  who  took  an  interest  in  the  (V»llege  ap|»ear  to  hare 
been  directed  to  the  increasing  of  its  efficiency   in    thete  respects."     The 
first  decided  effort  which  I  found  recorded  for  turning   the    inttitution  to 
further  account  was  that  of  Mr.  J.  Muir,  C.  8.,  who   undertook  the  du- 
ties *of  Principal   during   the  session  of  mtt.     Mr.   Muir  deUvered  lec- 
tures, in  Sanskrit,  on  Moral  and  Intellectual    Philosophy  ;  antl  the  •enti- 
ments  which  he   then  incidcated  have  oAen  »ince  that  time  fumi«betl  to- 
pics for  (hscuision  in  the  College.     On  the  year  I  h  16-17,   my  imprep%ion, 
as   reconled  in   the   printed   refmrt,  was  thl*,    that  m  the  studies  of  the 
Sanskrit  (  ollege  all  impnivement  at  present   must  be  in  the  way  of  addi- 
tion, not  of  substitution,  because  **  Tlie  m«>st  perfect  Kuropean   e«lucation 
bestoweii  upon  a  young  Brihmin,  however  great  a  Messing  it  might  l>e   to 
himself,  would  eiert  no  beneficial    influence    berond    his   own    brea«t.  if 
unaccompanied  by  the  amount  of  San^knt    erudition    which  is  indi»pen- 
aable  for  securing  any  degree  of  respectful  attention  to  his  wonls.'* 

The  most  interesting  experiment  of  the  session  I^vl7-4M  was  the  intro- 
duction o(  the  study  of  Koglish  into  the  Sansknt  C\>llege.  The  repug- 
nance of  the  pupils  to  this  new  study  was  overcome  by  the  offer,  to  the 
Senior  Students  whote  period  of  study  was  ciLpired,  that  they  aboukl  lie 
allowed  to  retain  their  fcholarship  allowances  on  condition  of  their  read- 
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ing  English.  These  men  I  was  very  anxious  to  retain.  They  had  reach- 
ed a  point  of  mental  culture  at  which  they  had  hecome  worthy  of  being 
reasoned  with  on  the  comparative  merits  of  the  civilisation  of  ancient 
India  and  of  modem  Europe, — a  point  which  the  junior  pupils  were  not 
likely  to  reach  until  they  in  turn  should  be  past  the  age  at  which  they 
could  retain  a  scholaaship  under  the  existing  regulations.  Government 
having  sanctioned  the  proposed  experiment,  the  English  class  of  pandits 
was  formed.  Its  aspect  at  the  opening  of  the  session,  as  remarked  in  the 
printed  report,  ''  was  not  auspicious.  The  majority  of  the  pupils  were 
very  averse  to  the  study,  and  seemed  to  think  themselves  in  some  mea- 
sure degraded  in  the  eyes  of  the  other  students.  They  attended  reluc- 
tantly, when  every  device  for  evading  attendance  failed  : — books  were  lost 
or  had  not  been  supplied  ;  pens  and  ink  became  suddenly  unprocurable  ; 
and  half  the  time  allotted  for  the  lesson  was  sometimes  spent  in  settling 
the  fastidiously  protracted  preliminaries.  The  pandits  seemed  greatly  to 
dread  being  desired  to  attend  in  the  English  College  Bungalow,  where 
their  slender  acquirements  in  Englbh  might  expose  them  to  a  disadvan- 
tageous comparison  with  little  boys  who  had  been  reading  for  a  year  or 
two.  When  they  found  that  no  such  design  upon  them  was  really  con- 
templated, their  apprehensions  gradually  wore  off,  and  ultimately  they 
came  over  (hx)m  the  building  appropriated  to  the  pandits)  to  the  Eng- 
lish department,  of  their  own  accord,  for  several  hours  daily,  in  order 
that  they  might  be  within  reach  of  assistance  when  preparing  their  les- 
sons." The  first  want  of  this  class  was  a  suitable  English  grammar,  all 
the  existing  grammars  being,  with  reference  to  the  pandits,  at  once  re- 
dundant  and  defective,  inasmuch  as  these  manuals  take  for  granted  that 
the  learner  knows  nothing  of  grammar  as  a  science,  and  that  his  vernacu- 
lar is  English  or  a  language  of  similar  idiom.  I  therefore  prepared  an 
outline  of  English  grammar  in  Sanskrit,  which  was  communicated  to 
the  pandits  in  the  shape  of  lectures,  and,  after  having  run  the  gaunt- 
let of  their  by  no  means  indulgent  criticism,  was  printed  for  the  use  of 
the  class. 

In  the  session  1848-49  steps  were  taken  for  bringing  about  some  mutual 
understanding  between  the  students  of  the   Sanskrit  and  of  the  Eng- 
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liih  depAjriroentt  respcctiveW.  It  wms  noticed,  in  tbc  rrport  cm  the  jenr. 
M  •  fmct  to  be  lamented,  "  that  the  adfruiccd  tchoUrt  of  the  Eagliali 
and  of  the  Sanskrit  Colleges*  though  speaking  the  same  vernacular,  are 
muttiallj  unintelligible  when  the  confrersation  turns  on  the  subject  o# 
their  studies.  The  technical  terms  with  which  thej  are  rcspectiTel? 
familiar,  being  the  product  of  opposite  theories*  are  not  coovertible  by 
one  who  is  not  conversant  with  both. 

"  Tbe  cootcqueoee  la,  tbst  the  PoDclitt,  in  full  rrlisace  upoa  ado]nnst4r,aad, 
as  they  think,  intpired   philotophy.   which  hat   ttcKMl  the   ditcuMioa  (Msrh  as 
it  has  yet  encountered)  of  cvoturies,   look  with   calm  topenority    on  the  pre- 
tensioni  of  a  more  mod^t  pbikMophy.   which  at o«»t  that  it   tt  oah  profma- 
iag  towaida  that  perfection     whicb  it   cannot  hope   to   rrach,— whilst  on  the 
other  hand  our   Engli»h  StndcnU,   ttrvck   hj  the   impoainf  methodical  com- 
pleteaesa  of  the  Drahaaaic  ■jaemt,  whwh  they  cannot  conprehrsd    in  de* 
tail,  and  bewildered  in  erery  attempt  to  cope   with   the    dialectical  tuhtlet^i  oi 
the   Pundits,   who,  they  ice   prrfcctlj,  though   unintrllifnblc   to  the    KuKlith 
Student,  are  quite  intclli|pble  to  each  other,   become    potaraaed  bv  an    unraay 
feeling,  that   thete  it  more,  if  they  could  but   ctmie   at  it,  in  the  Santknt  pbi* 
loaophy  than  it  dreamt    of  in  ounu     Hence  romet  the  apparrnt  tnomalv  that 
a  man  who  can  eipcmnd  the   Newtonian   Astronomy,  cootultt   hit  a%fn»U>frrr 
with  the  mme  deference  at   the    moat   ignorant   villager  ;  and  r«»ofuftriil«  br- 
lieves    in  hit  heart,  what  the  Jctuit  I^Ulitort  of  the  **  Pnncipia"   ot>l>  \m>ir**ed 
with   their  lipa,  that  the  earth  tUmlt  ttiU,  tbofsfth  the  b^pothetit  i»f  tt«  motion 
Diay  tnAee  to  acrount  for  the   phenomena.     Hence   it   u  alto,  that   although 
acquainted  with  the  theory  of  eelipM^.  and  able  to  calmlate   them  )*%  Kuro- 
pean  formuhr,  he  would  not  on  any  account  neg leet  to  fierform    the  rrrrmwoiet 
ordained  for  the  purpote  of  helping  the  lomiaary  out  of   th^    jawt   of  hit  mi* 
thological  enemy,  the  trunklett  demon  of  the  atceading  node.     The  <mlv  way 
to  remedy  thit,  it  to  put  tuch  a  one  in  a  poution  to  jud|te  fur  himtclf   b«  mak- 
ing him  tuftciently  well-arquatated  with  both  tidct  of   tbe  cate.     It  ii  trarrrly 
aeeetaarr  to  obterre  that  a  decitaon  in  our  fatoor    ramet  ten -fold  mora!  ft»rre 
with  It  when  it  it  known  that  tbe  perton  to  deeidinfc  knowt    m»t    mereU  what 
he  embmeet,  but  alto,  thoroughly,  what  be  debberately  abandoot/* 

With  the  view  of  enabling  the  studenU  of  the   EogUah   department  to 
meet  half-way  the  Sanskrit  ttudenU  who  had   began  the   study  of  Eng- 
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lish^  two  steps  were  taken  during  the  session  1848-1849.  The  one  was 
the  preparation  of  an  English  version  of  the  Sanskrit  school-grammar, 
the  Laghu  Kaumudiy  with  references  'and  comments : — the  other  was 
the  delivery  of  a  set  of  lectures  on  the  Nydya  Philosophy.  As 
it  may  strike  the  reader,  if  unacquainted  with  the  subject,  that 
the  translating  of  the  Laghu  Eaumudi  was  a  superfluous  labour 
while  English  grammars  of  the  Sanskrit  already  existed,  I  may 
be  permitted  to  quote  the  opinion  of  Professor  H.  H.  Wilson,  to 
whom  the  first  fasciculus  (of  about  a  hundred  and  fifty  pages)  had  been 
sent.  Professor  Wilson  says  of  the  version,  '^  It  will  be  of  infinite  use 
to  those  who  wish  to  learn  Sanskrit  substantially  and  in  earnest.  I 
went  through  the  text,  as  far  as  your  translation  extends,  with  one  of 
my  Oxford  pupils,  to  his  great  gratification  and  advantage."  The 
peculiar  advantage  of  studying  the  Sanskrit  grammar  in  the  shape  in 
which  it  is  presented  in  the  Kaumudi  is  this,  that  the  learner  is  thus  pre- 
pared to  avail  himself  of  the  rich  treasures  of  Sanskrit  philology, 
which,  to  the  mere  reader  of  the  grammar  reduced  to  the  European 
form,  are  a  sealed  book.  That  the  philological  works  of  the  Hindds 
contain  much  that  is  yet  to  be  gained  from  them  may  be  inferred  from 
the  anxiety  expressed  by  Dr.  Max  Muller,  the  editor  of  the  Vedas,  that 
the  "  Great  Commentary*'  on  P^nini's  Aphorisms  should  be  printed. 
An  edition,  sanctioned  by  Government  N.  W.  P.,  is  in  progress  here. 

The  text-book  taken  for  the  lectures  on  the  Ny^ya  Philosophy  was  the 
Tarka-Sangraha,  Here,  as  remarked  in  the  report,  **  I  took  sentence 
by  sentence,  first  giving  the  original,  which  my  hearers  were  able  partly 
to  understand ;  then  a  translation  ;  and  then  a  commentary,  pointing  out 
the  correspondence  of  each  part  to  the  several  divisions  of  European  sci- 
ence, and  noticing  anything  analogous  in  the  speculations  of  antiquity 
that  occurred  to  me  as  likely  to  do  good,  either  by  showing  that  the 
same  truths  had  been  hit  upon,  or  the  same  errors  for  a  time  adhered  to, 
out  of  India  as  well  as  in  it.  These  lectures  were  listened  to  with  mark- 
ed interest,  the  subject  being  one  which  the  students  are  ambitious  of 
understanding, — one  which  can  easily  be  made  clear  to  them  vrith  the  aid 
of  explanation  in  English, — and  one  which  the  pandits  have  n  ot  the 
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mcMt  ditUnt  cuocepcion  of  the  |H>«ibiiiCy  o(  eipkiuing  io  an  r&«>tmr 
fMhion.**  The  Lcctum  oo  the  Tmrkm-Mtmfrmkm^  indiiduig  the  teit  and 
trmuslatioit,  wrrr  priotetl  for  the  ute  of  the  College.  The  ditcuMioa 
which  the  timntbtioD  has  uodergooe  hat  foggrited  tarioui  ameodmenl*, 
and  an  improved  trantlatiou  (ftccumpanied  by  •  vernoo  ia  Hindi)  hat  hud 
the  advantage  of  being  auperintendetl,  in  paa«ng  through  the  prtt*.  br 
my  valued  coadjutor  Mr.  F.  £dfiard  Hall. 

At  the  annual  examiiuition  of  I H  18*49,  thinking  that  tome  account  of 
the  actual  nature  of  an  e&amluation  of  the  Sanskrit  College  might  pru%f 
interesting,  I  selected  such  (|oe«tions  in  ra«*li  defiartment  as  might  gi%r  a 
general  idea  of  the  topics  which  occupy  the  attention  of  the  native  lite- 
rati.    8omeof  these  here  follow. 

QvarrioNs  o.n  tbb  Vbdanta  on  Thbological  lYrrBM  or 
PuiLoaoruY  dbdvibd    raoM    thb  Vbdas. 


•« 


What  answer  do  you  give  to  the  olvjrctioo   that   if  the   Ihftne  ^|iint  be. 
as  you  say,  devoid  of  f|uaUtie8,  it    cannot  be    made  the  subfect    ol  nrdiU* 


••  tioo  ?•• 


*'  IVtemine  what  u  tba  rral  state  of  the  ease  m  regard  to  the  follow in|t 
**  doubt,  vit.,  whether  an  elephant  and  the  like,  seen  in  a  dreani,  it  or  i*  not 
"  pcodnced  at  that  time,  seeing  that  it  has   no  matenal  eaose  ?** 

**  How  ii  the  opinion  of  the  Vmi$9*lukm  School  of  the  Sf^s  sect  rrtprrt- 
**  ing  atoou.  to  be  refuted  7" 

*'  Rtplain  the  erroaeoittne«s  of  such  opintons  as  that  of  tbc  tool't  briog  m 
*'  the  form  of  an  atom  ?" 

QirBrrioKi    on  thb  SiiiKHYA  «YaTBM  or  PmixMioruv  (or 
which  thb  obthodoxv  is  hbld  to  bb  bathen  qvb«- 

tiokablb). 

'*  How  do  >ou  prove  that  primeval  nature  hat   so  imlrpeiidrnt  c&istcnir  * 

'*  How  do  «oo  meet  the  arguments  of  the  Vedantista  who  denv  a  dualHv  in 
'*  the  uaiverse.  assrrtmg  that  nothrag  raists  e%rn*t  God  ?** 
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"  PrOTC  the  exiBten(^e  of  the  Deity  according  to  the  views   of  the  Theiati- 
'<  cal  school  ?" 

"  How  does  the  soul,  in  transmigration,  enter  another  body  ?** 


. «« 


By  what  ascetic  practices  is  a  knowledge  of  the  past  and  the   future  at- 
^'  tainable  T" 

"  How  do    yon  know   that  Quietism  is  right,  and   in   accordance   with 
'    **  Scripture  ?" 

Questions  on  the  NyXya  or  Logical  and  Atomic  System 

OF  Philosophy. 

"  What  is  the  distinction  recognized  by  the  Naiydyikas  between  the  Supreme 
"  Spirit  and  the  living  soul  ?— and  whac  objection  is  there  to  the  opinion 
"  that,  of  the  two,  the  latter  only  exists  }** 


"  How  do  yon  prove  that  the  mind  is  in  the  foim  of  an  atom?*' 

"  In  the  opinion  of  the  Naiydyikas,  how  many  kinds  of  proof  are  there,  and 
"  what  are  they  V 

"  How  do  you  prove  that  gold  is  identical  in  substance  with  light  and  heat  V* 

"  Before  presentiiig  any  other  questions,  it  may  be  well  to  make  some  re- 
mmrks  on  these.  One  of  the  first  reflections  likely  to  be  suggested  by  a  per- 
nsal  of  these  questions  is  this,  that  the  pupils  are  taught  by  one  Pucdit  to 
establish,  of  course  by  irresistible  arguments,  positions  which  the  Pundit  in 
the  next  lecture-room  teaches  him  to  assail  and  carry  by  arguments  equally  ir- 
resistible ;  and  this  reflection  naturally  suggests  two  questions, — does  not  this 
keep  the  Sanskrit  College  in  a  state  of  feud  ?  and  what  is  the  state  of  the 
Student's  mind  after  he  has  gone  through  the  incongruous  curriculum  T  The 
first  question  is  easily  answered.  Provided  the  pupil  reads  with  a  given  teach  • 
er,  that  teacher  seems  to  have  not  the  slightest  objection  to  his  reading  with 
any  of  the  other  teachers.  With  the  view  of  determining  in  some  measure 
the  result  of  the  course  of  discipline  on  the  minds  of  the  Students,  I  pro- 
posed to  the  Senior  Students  the  following    question. 

" '  As  the  three  systems  of  Philosophy  which  you  have  studied  in  the  College 
**  professedly  dispute  each  other*s  positions,  and  cannot  therefore  all  be  entirely 
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**  in  the  hght.  tell  mt  mhtthtr  you  Adopt  uiy  one  of  them  to  the  etdmos  at 
**  the  otben  ;  or,  provtcM  %  oa  rr«lly  btTc  foiiDeil  may  opIoMMi  of  yomr  amm  mi 
**  all,  wbethrr  ytm  sdofH,  r^leetirmlly,  tomething  from  rarh.*  *' 

*'  Tb«  Aotwert  were  geocrmlly  to  tbc  eflTcrt  that  all  the  three  trtteiBt  were  re* 
eoocthible  with  ScrifHare,  aii«l  that  what  appeared  in  aoy  of  them  to  be  a  d«- 
vtatioQ  from  the  truth,  wat  in  reality  only  an  aeromodatioa  to  the  weakstaa 
of  the  httOMn  nnderttanding.  which  renders  it  neeetiary  io  the  first  inataare 
to  commonleate  the  tmth  under  the  garb  of  error  ;  jutt  aa  a  mother,  in  point* 
in|(  ont  the  moon  to  her  child,  tpeakt  of  it  a«  the  tbining  cirrle  at  the  end  of 
her  finger,  wbich  ti  intelligible  to  the  rhild,  while  the  mention  of  ita  being 
distant  by  thouaaods  of  Iraguea  would  have  hopeleatly  bewildered  bim.  Thia 
ia  plansible  ;  but  the  habit  of  viewing  the  tame  attertioo  at  true  at  one  mo* 
meat  and  falat  the  neit,  bat  apparently  helped  to  lead  to  the  exitting  remark- 
abU  indifference  at  to  what  it  true  in  ittclf .  Truth,  under  toeh  etrmmtCancea, 
becomei  a  matter  of  tatte,  coneemiog  which  *'  non  ett  dttputandom,*'  except 
in  to  far  aa  this  ditpntation  may  fitmith  matter  of  amutemeat  or  dttplay.  We 
are  not  here  enquiring  into  these  curious  philosophical  tyttemt  at  a  mere 
ter  of  cnriotity.  The  question  of  questkms  in  regard  to  them  is 
and  how  far,  they  are  capable  of  being  turned  to  account. 

"  Of  the  threo  leading  Schools,  the  IW^afa,  the  S^mkkf.  and  the  SfSfm. 
the  fira,  being  an  attempt  to  reconcile  llindd  Scripture  with  PhihMOphy,  oh* 
etootly  does  not  promise  much  to  aid  ut.  The  second  it  at  nearly  at  potmbU 
a  system  of  Nihilism,  though  its  advocates  protett  agamtt  imputing  that  chnrnc- 
ter  to  it.  It  eontaint  much  that  it  ingenioot,  and  not  a  bttle  (at  Profisant 
Wilson  and  others  have  shown)  that  has  been  only  recantly  excogitated  m 
Borope.  But  as  a  system,  it  tends  to  nothing  that  «a  enn  have  any  interest 
in  promoting.  We  cannot  mabe  itt  plan  therefore  the  gronnd-worb  of  any 
enmculum  of  our  own.  The  Xf  «lf  a  on  the  other  hand  is  a  very  fair,  aa<l,  in 
soma  respects,  admirable,  attempt,  on  the  part  of  certain  speculative  philoao* 
phcfs,  who  bad  made  perbapa  aa  many  obserrationa  and  expanmests  aa  they 
had  opportunities  of  mabmg,  to  present  a  complete  and  consitC«»t  physical  as 
well  aa  metaphysical  theory  of  the  universe.  Of  ttta  system,  thertfore,  1  have 
chiefiy  made  use*  in  Uying  the  fooodatmna  of  aa  attempt  to  present  to  the 
Students  of  the  Sanskrit  College  an  equally  (vvmprebensive  view  of  the  uni- 
verse, divested  of  those  errors  in  their  oam  Sf4f  which  modem  observatmw 
and  experiment  havesh«>wm  Io  be  such,  and  giving  somsnbal  of  ita  dnc  nrami- 


la  the  phyMeal  cUpattoMiilt  of  aeieao^  whieh  were  much  Lett  promiiieiit 
ii  the  origiiMl  ezpotituni  of  the  iiydya  doctrine  tkan  ke  oietopliyaicii  <k» 
ffaiflk  tiM  j^iyiici  were  entiiply  eaboidiiuited  n  they  have  ever  fince  renunnedb 
While  their  lyitem  profesBes  to  embrace  the  universe,  it  really  ne^ectt  all 
tint  forma  the  tubject-matter  of  the  physical  sciences,  and  consequently  its 
professors  look  down  with  self-complacent  superiority  upon  the  cultivators  of 
physiesi  science,  uid  with  indi£ferenoe  upon  its  results.  The  case  of  Astsono- 
my  presents  only  an  apparent  exception  to  this  rule,  for  it  is  for  astrological 
porposes  alone  that  the  bulk  of  the  Brahmins  value  Astronomy.  Here,  as  in 
ether  departments,  the  knowledge  that^  they  hare,  families  too  often  the  main 
•bttade  to  their  ae^viring  more*  But  this  is  only  an  adcfitional  reaaofn  why 
ve  should  take  care  to  ascertain  what  it  is  they  have ;  for  whatever  they  pos* 
•en  of  truth,  will  remain  an  obstacle,  until  we  make  it  an  ally. 

"  The  Hindoo  mind  for  a  long  period,  has  been  in  what  Whewell  calls  the 
*  eommentatorial  stage,'  a  stage  in  which  originality  is  forbidden  and  shunned* 
This  wosld  seem  to  present  one  of  the  ooeaaiona  when  ft  just  apprMation  of 
the  luatory  of  an  MUtlogoua  period  may  be  Curly  expected  to  throw  light  upon 
tha  prospect  of  the  future,  on  its  undesirable  probabilities,  and  its  morse  deiir*- 
able  pomshilitifs,  possibb  only  if  they  be  properly  anticipated.  To  dus  00Mi<^ 
deration  I  shall  have  occasion  lo  revert.  In  eontinnation  of  the  purely  Sans* 
krit  portion  of  the  examination,  I  subjoin  some  of  the  questions  on  Grammar, 
Bhetoric,  Law,  Mathematics  and  Astronomy.  An  inspection  of  these  will 
Aow  that  there  u  here  occasion  not  so  much  for  the  Baconian  instrumenta 
irtepdtd^  to  '  originate  motion,'  as  for  those  that  **  direct"  it  when  once  ori^^ 
pnated, — the  centripetal  force,  or  wooden  yoke,  of  dogmatic  authority,  having 
leaf  mee  converted,  what  at  the  outset  was  onward  progress^  into  the  narrow 
yet  iatflmunable  orbit  of  an  ox  in  an  oilmill. 

QvKSTioNB  ON  Grammar* 

**  What  is  the  province  of  Grammar  ?*' 

"  Has  a  word  any  sense  of  its  own,  or  is  it  merely  a  mark  for  the  thing  sig- 
"  aified  ?" 


^  Aeeording  to  the  opinion  of  the  Grammariana  (who  are  at  varianea  on  oer- 
"  tain  poiBle  witb  the  fbUowera  of  the  Ny&ya«  &c.,)  what  ia  the  real  state  of 
^^  the  case  in  regard  to  this  sentence,  v ii.,  Tajnadatta  cooks  rice  ?" 

b 


*'  Mmay  otb«r  qoMtioot  wert  gives  oa  tbit  bcmacli.  bttt  Uiry  rclat€«l  ehict« 
to  the  tcchwcml  IfMtitM  oo  the  mjmtAopetiX  tUiacUrt  oC  the  UsfiiAgv,  ome 
of  which  tffftlites*  1  hmvr  ftlrmlx  OMOUooed  m^r  with  to  rcDder  MCttttblo 
to  the  Ksf  bsh  rewdcr. 


QcKtTioNt  ON   Rhetorical  CoMroftiTiON. 

"  What  Are  geoerilly  the  fiiults  tint  cab  be  commtttd  is  the  way  of  eooi* 
*'  fiotitioo  f" 

**  What  ludu  e«ii  be  romiiiitteil  in  refBrd  to  the  muuifeaieBt  of  a  tioulc  ?*' 
'*  What  la  the  diiSefciice  betwees  a  aiinile  and  a  metaphor  ?" 


•« 


Give  aome  accouat  of  the  eaiet  in  which  a  metaphor  ii  of  aoeh  a  aatare 
that  the  thio|(  for  which  it  tlaoda  need  not  be  further  hinted." 

QuBrrioNt  oti  Law. 

*'  Two  full  brothen  art  co>pareeoen,  one  of  them  diea  childlaat,  leansf  a 
**  Wife  ;  afterwards  the  other  who  hat  hn%  hii  wife  alao  dies,  leaviaf  a  daag htcr 
**  who  it  childlem,  but  whote  huaband  u  living.     State    what  right  to  the  pro* 

perty  beloogt  reapcctively  to  the   widow  and  the  daaghtcr,  accofding  lo  the 

UU4Jukar;  and  alao  according  to  the  D4fhk4fm.*' 


**  A  prnon  seated  in  his  carnage  drawn  by  a  horse,  and  dnvea  by  an  expert 
**  (  iTcr.  It  proceeding  along  the  road,  and  shouting  'keep  out  of  the  wsy, 
*'  k* « p  out  of  the  way !'  As  lock  will  have  it.  a  man  is  driven  over,  and  kil- 
*'  l.d  ;  which  It  to  pay  the  penalty,  the  driver  or  his  master  7" 

**  A  the  buffmlo,  with  her  calf,  being  entrattcd  to  a  keeper  dnnng  the  day 
**  iimr,  having  eaten  another  peraoa's  com,  lies  down  to  sleep  there  anhinder* 
"  cd.  In  this  case  what  penalty  must  the  owner  of  the  buflklo  pay  7  Iio« 
"  much  IS  the  owner  of  the  ield  entitled  to  receive  T  It  the  keeper  blameablc 
"  or  not«  and  if  blameablc  what  penalty  mutt  he  pay  T 

*'  What  kind  of  proof  la  most  effective,  and  in  what  kind  of  cases  7" 

*'  Being  curious  to  see  what  the  Students  would  make  of  a  case  for  which 
they  could  find  no  precedent  in  their  law-books,  I  proposed  the  case  which 
Eetd  citaa  aa  an  cxampla  of  an  msolnble  ddemma,^ol4he  sophist  Protagoras 


^  The  Lif  4a  K§wmm^    limn  prated, 
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and  his  tchdlar.  Just  as  I  expected,  they  tried  it  by  every  one  of  their  techaical 
mlet  in  succestion,  never  doabting,  but  that  one  or  other  of  the  keys  must  fit. 
When  they  found,  to  their  great  surprise,  that  this  was  not  the  case,  they 
betook  themselres  to  the  nousual  task  of  unaided  thought ;  and  whilst  one 
decided  that  the  judge  must  decree  in  favor  of  the  pupil,  another  said  that  he 
must  decree  in  favor  of  the  master,  and  a  third  tl^at  he  had  better  dismiss  the 
case  without  giving  any  opinion  on  the  matter,  which  last  is  the  resolution 
that  th;e  Greek  judges  are  related  to  have  coijiie  to.  The  law  Pundit,  to  whom 
these  opinions  were  submitted,  took  two  days  to  consider  the  case,  which  he 
also  tried  in  vain  by  his  body  of  rules  which  never  had  failed  him  before.  At 
this  he  made  no  secret  of  his  admiration,  but  at  last  he  hit  upon  a  solution 
not  uncreditable  in  my  opinion  to  his  sagacity,  viz.,  that  the  pupil  was  deci- 
dedly entitled  to  a  verdict  in  his  favor,  and  that  then  this  would  famish  good 
ground  for  a  new  action  in  which  the  teacher  mast  needs  gain  his  point.  I 
mention  this  as  illustrating  ( what  I  wish  I  could  illustrate  by  instances  of  a 
diaracter  less  slight)  the  lively  and  salutary  excitement  which  may  be  create4 
among  the  Pundits  when  any  thing  that  they  really  take  an  interest  in,  is  pre- 
sented to  them  in  such  a  way  as  to  compel  them  to  step  out  of  the  beaten  track. 
Unfortunately,  in  regard  to  those  subjects  respecting  which  their  knowledge  is 
most  defective,  the  difficulty  is  to  get  them  to  take  any  real  interest  at  alt. 
The  method  which  I  have  found  to  answer  best,  is  to  take  as  a  starting  point 
some  established  point  in  their  own  philosophy,  and  to  show  how  the  philoso- 
phers of  Europe  have  followed  up  the  enquiry. 

"  For  example,  I  found  that  the  Pundits  entertained  a  very  low  opinion  of  the 
Emopean  Logic,  some  account  of  which  bad  b^en  supplied  to  them  from  the 
popular  work  of  Abercrombie.  On  this  subject  I  perceived  that  all  my  expla-' 
nations  lyere  thrown  away,  until  it  occurred  to  mQ  to  enquire  carefully  whe- 
ther the  knowledge  of  my  hearers  did  not  stop  short  at  some  point  between 
which  and  the  knowledge  that  I  wished  to  communicate,  there  remained  some 
gap  to  be  filled  up,  before  they  could  discern  that  the  one  was  but  the  con- 
tinuation of  the  other.  The  result  was  extremely  satisfactory.  The  Pundits, 
gratified  by  the  admission  that  their  own  view  of  the  process  of  inference  is 
correct  so  far  it  goes,  laid  aside  their  jealous  hostility,  which  was  succ^ede^l 
by  lively  curiosity  to  know  how  the  thing  could  be  carried  further ; — and  thtis 
was  obtained,  what  was  wanted,  an  unprejudiced  hearing  for  what  was  ta  b.e 
brought  forward.  It  is  worth  noticing  that  the  very  apparatus  of  technical 
rules — the  '*  Barbara  Celarent,**  &c., — which  now  repels  so  many  in  £uro{)f, 


Ill  iDfiwrnsmiit. 

titt  Anmrn  to  tbf .  Tbt cothf lat  tf  tif  wif 

•Mto   WM  •!  ow«  rrciifBiitdl  m   «liai  to  tlm  oC  PJmkm  m  lib  fatifm  of 

loMhiit  OroBBor,  %m4  tiM  fMt  tlm  tlM  •jntta  hoil  bota 

joon  Ofo,  mvtitc4  it  fntb  letker  ebono  m  tMr  oyos. 


**  TbeM  tbiiigt  oppeor  to  bt  worth  bcoriog  io  mmd,  for  tbry  woold  tccoi  to 
•dicAto  tlMU  the  Ulvhert  way  to  gtt  the  PiiodiU  to  leod  aa  nahottiW  tor  ta 
what  we  hare  got  to  wcf,  m  to  lead  them  from  the  very  poiat  to  which  their 
correct  knowledge  hot  ottaiiicd,  at  noch  at  poMiblr,  by  the  ttcpe  whjrh  the 
Eoropeaa  niod  ttaclf  took  tn  rraching  ttt  pmeot  coaclotKNn  after  tCartuig 
lirtMi  aa  aaalogoiie  poiot.  for  eianplc,  hanog  tcemrd  the  atlentioo  of  a  act 
of  Poodits  to  the  Ariuotcltaa  Logic,  aod  haTiog  thereby  gaiocd  MMDCthiog  of 
additiooal  reepect  in  their  cyee,  I  cxplaioed  to  them  the  dettgo  aad  eharactec 
of  the  NieevBi  Orfmmom,  aod  poioted  oot  which  divieion  of  their  owo  philo* 
eophy.— •  diTttkio  avowedly  the  least  aoialictory  of  aU  aa  hitherto  trtatoi 
by  their  owa  aathort»-»ia  repreeeoted  by  thie  great  work.  1  have  fdoad  ao 
work  the  geoeral  detcriptioo  of  which  hat  oMrr  cicited  the  canoetty  of  the 
meet  ioteOigeBt  of  my  Poadit  andttore  thaa  this.  Of  the  way  ia  which  wo 
are  amkiaf  oae  of  it,  I  thaU  have  to  apeak  whea  aarratiag  the  atadiet  of  tho 
Aaglo-Saaakrit  Haaa.  Baeoa  hiaiaelf,  tboogh  at  a  claetic  he  will  alwayt  bo 
laad,  yet  ia  o«t  of  date  ia  Earope  at  the  actoal  gaide  ia  teieatiie  iaveetiga- 
tioa.  The  employmevt  of  hit  owa  iaetraawat  has  caahled  tahttqarai  ea^« 
fftri  to  detect  hit  owa  devlatioat  from  the  right  track  of  diacovery  :  bat  thaa 
ftry  fact,  if  it  be  caieMly  kept  ia  view  aad  property  aaide  aae  of,  givea  addi* 
tkttol  valae  to  bit  wvitiafa  at  aa  iaatiwaeait  lor  ptoaMliaf  the  iatattactaal 
advaaceamit  of  ladia/* 

Doniif  tUi  itettoo,  of  1848-49,   I  dcUvered  to  mj  daia  of  paadiu 
part  of  a  coorte  of  lecturct,  in  Sanakrit,  on  '  The  Motoal  BelatkwMi  of  tba 
.'*     At  the  eiaatnatioo  the  kUomng 


*  The  topica  toaehed  apoa  ia  theae  Ltitawt  wetw^Port  I— Attreaemy,  Oaa- 
graphy.  Zoology.  Botaay,  Miaeralogy.  Oeology,  Cbemietry »—  Part 


tie.  Algebra,  Otometiy,  the  Caleahia,  Ifechaaiat,  Bydiaatatioa^  Pi 
Acoaatiea,  Heat,  Optiet ;— Paet  3— Ifetaphytica  aad  Mcatal  Pbilaaephy,  For- 
mal Loffie  ;— Part  4--The  Phdoaophy  of  laveetig ataoa.  Gramamr,  Ehotanr. 
filhita.  Law,  aad  Birtary.  The  km  PMt  are  peialad  m  SaMhnt  aad  Ei^ttih. 


t" 


QUBVTIOffS   t>N   THE    LsCTURKS   OF  TKE  Bs8SION. 

"  How  many  planets  are  there  ?  what  is  the  form  of  their  "  orbits  ?  and 
afoittd  Whst  ^o  they  revblye  V* 

"  What  is  the  form  of  the  earth  ?  vhat  proportion  of  its  surface  is  occu- 
"  pied  by  the  ocean  V* 

**  Marine    productions  are  sometimes  found  in  mountain  ranges  : — account 
-  for  thb;' 

"  Of  what  description  was  the  fossil  elephant  ?" 

"  What  is  the  diemical  composition  of  water,  and  of  atmospheric  air  f 


i» 


The  claaB  to  whom  theae  questioas,  ib  writing,  were  put  imd  answered  in 
^•Bikrit,  Mr.  D.  F.  M'ljeod^  €.  8.,  ezamiQed  onilly  cm  tibe  Englvih 
teoks  iliAt  had  been  imid  during  die  sessioa.  Mr«  ATLeod  semariced  aa 
Mlowsfi — 

**l  mm  .present  at,  and  a  party  io*  the  examination  of  this  Class  in  the 
"* 'iioaal Class  book/  Bacon's  'Novum  Organon,'  and  other  aubjects,  inter- 
**-spenad  wiih  ^estioBs  on  Grammar,  and  was  very  highly  gratified  by  the, 
"  result.  The  acuteness  and  profundity  acquired  by  these  Scholars  in  the 
**  course  of  their  Sanskrit  studies,  is  carried  by  them  into  their  English  ones, 
and  brought  to  bear,  with  great  effect,  upon  every  branch  of  knowledge  in- 
treduoed  to  them  through  that  medium.  Bereralof  them  read  with  conai- 
driabk  ^enicy  and  precision,  and  though,  from  the  compaiative  briefness  of 
Iba  pariod  which  has  elapsed  ainee  they  first  commenced  it,  and  the  great 
**  difSculty  ^f  English  orthography  and  pronunciatiou,  much  cannot  be  ezpae- 
**  ted  from  them  in  this  respect, — yet,  from  the  answers  given,  and  the  mode 
**  of  treating  the  subjects  adopted  by  them,  the  impression  is  irresistibly  forced 
^  on  the  examiner  that  the  knowledge  they  have  aequirod  is  in  ireality  greater 
^  than  it  at  first  appears:  the  convene  probably,  of  what  might  with  some 
*'jastiae  be  said  of  most  ordinary  Classes." 

"The  Class  is,  in  my  opinion,  the  most  interesting  and  important  in  the 
"  whdle  institution.  If  carried  on  as  it  has  been  commenced,  it  affords  every 
"  promise  of  realizing  the  expectation  entertained  of  it  by  the  Principal,  with 
"  wbOB  -asahianFaly  it  has  iNriginated  i  and  I  moit  sincflrely  Irust  that  its  aim 
''and  oliiactaM^aefar  he  iost  sight  «f,  until  the  experiment  shall  have  bad 
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"  the   mott  romplHe  fulrtlmeot,  aoiI  iti  rrtoltt  bera  exbibiCed  lo  an  uamitUkf  • 
"  Mt  fonn.'* 

In  the  coune.  abote  rrfriTrd  to,  of  Ifcturrt  to  Uui  cUm  of  pan- 
diti,  I  followed  the  cliTitioii  of  the  •cirncn  adopted  f>T  Dr.  Ar* 
iiold  in  his  addreti  to   the    Rtighr    Mechanics'    Inititute. 

**  But  when  we  ainvrd  at  the  quettiont  of  Metapbyttrs,  tl»e  coottilcralioo  of 
which  I  had  sought  to  pottpooc  until  we  should  have  f^one  aroicAbly  orer  sown 
leas  debatable  ground,  and  thut  perhaps  hare  obtained  toiDe  previously  csta- 
blithed  matter  to  serve  for  reference  to  when  illufttrations  were  required,  my 
auditors,  accustomed  to  that  stnctncst  of  methodical  arraagement  which  is  so 
attractive  in  their  own  systems,  immedistely  began  to  object,  (like  Demetnws* 
in  the  play,  to  Moootbine  with  his  dog  and  his  thoni*bush — )  **  Wby,  all 
these  should  be  pat  in  the  lantern  :** — in  other  words,  that  what  ia  Europe  is 
treated  as  a  branch  of  science,  under  the  name  of  Metaphysics,  ought,  with 
some  fitter  name,  to  fumith,  like  their  own  Sf4fM,  the  frameworlt  of  the 
whole  of  the  •ciences.  Having  foreseen  this  objection,  I  ststed  to  my  eritaca 
my  reasons  for  having  adopted  a  diifereat  order  in  addressing  them,  and  mew* 
tioned  my  hope  that  there  might  be  furnished,  for  the  satisfaction  of  thosa 
who  felt  interested  in  the  preliminary  course,  a  fuller  eipoaitioa  of  tht  sriew* 
ees,  with  an  arragement  modelled  on  their  own. 

The  Synopata  to  which  these  rFcapitulatory  noticea  are  tatrodnttorr  ii 
an  attempt  to  redeem  the  pledge  thua  grren.  Its  principle  of  cooftmctra 
will  be  the  better  understood  from  the  perusal  of  an  estnet  from  tb*  Mt* 
nuteof  Mr.  M'liCod  on  the  examination  of  ia4K.49.  In  that  MiavCe, 
Mr.  M*Lrod  recommends  attention  to  the  Report  for  the  year, — 

*'  More  etpecially  as,  in  conjunction  with  those  which  have  immediately  pea* 
ceded  it,  it  developes  the  principles  and  gradual  pt  ogress  ( ia  ita  applieafwrn  ) 
of  what  I  believe  may  be  considered  as  an  almost  entirely  novel  theory  of  ed«* 
cation,  as  applied  to  India,  or  any  other  nation  similarly  eiframstaacwd  ia 
respect  to  its  inBtnictors  ;  or  at  all  events  one,  which  in  one  important  rsipecf 
differs  greatly  from  that  which  prevails  in  our  other  educatioaal  lastitwttow 
generally. 


*'  Those  who  have  heretofore  had  the  dtraction  of  Edueatiowal  meawirts  in  thit 
rouaCry— whether  on  the  part  of  ladtsidaala,  Ataoeialaows.  or  tht  OorcranNat. 
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appear  to  have  acted  for  the  most  part  on  the  principle  of  regarding  the  Hindoo 
mind,  for  ail  practical  purposes,  as  a  "  tabula  rasa*'  in  respect  to  any  pre- 
oonceiTed  ideas,  and  pre-established  system  of  literature,  philosophy,  or  science 
either  useful  and  valuable  in  themselves,  or  esteemed  such  by  the  people  with 
whom  we  have  to  deal :  and  the  e£fects  of  this  appear  to  me  to  have  been 
highly  prejudicial  in  many  ways ;  as  I  think  a  survey  of  the  general  results 
at  our  presidencies,  as  well  as  elsewhere,  will  satisfy  most  candid  observers. 

'  "  It  has  tended  to  segregate  from  the  mass  of  their  countrymen  the  elSves  of 
oar  Schools  and  Colleges ;  and  these,  finding  that  they  have  no  longer  ideas  in 
common  with  those  of  their  brethren  who  have  not  been  similarly  educated, 
but  are  rather  contemned  by  a  large  portion  of  them,  at  the  same  time  that 
they  are  conscious  of  being  more  favorably  regarded  by  the  members  of  the 
ruling  nation,  and  more  nearly  assimilating  to  them  in  sentiments,  have  very 
generally  evinced  a  disposition  to  regard  the  former  with  contempt,  and  to 
imitate  the  least  commendable  of  the  peculiarities  of  the  latter;  a  self-sufficient 
assumption  of  superiority  taking  the  place  of  the  humility  which  a  mere  en- 
trance within  the  portals  of  the  vast  field  of  knowledge  might  be  expected  to 
produce.  It  has  also  greatly  incapacitated  these  youths  for  the  task  of  com- 
municating to  their  countrymen  the  knowledge  which  they  have  themselves 
acquired,  even  if  other  circumstances  favored  the  endeavour ;  so  that  except 
to  whatever  extent  circumstances  may  in  any  locality  have  given  extension  to 
the  direct  study  of  English,  httle  or  no  progress  has  as  yet  been  made  towards 
inoculating  the  mass  with  the  knowledge  of  the  west ;  and  lastly  it  has  entire- 
ly repelled  from  us,  by  wounding  their  self-esteem  and  pride  of  learning,  those 
classes  who  possess,  and  who  unless  their  position  be  more  stratagetically 
stormed,  I  doubt  not  will  yet  long  continue  to  possess  almost  unbounded 
influence  over  the  large  majority  of  the  nation." 

Mr.  ATLeod  goes  on  to  express  his  hope  that,  by  carrying  out  the 
tystem  laid  down  in  the  rej^rt,  the  unsatisfactory  state  of  things  then  exis- 
ting may  be  reversed ;  that  *'  the  student  of  the  European  school  may  be 
bronght  to  miderstand,  appreciate,  and  sympathize  with  the  Oriental  scho- 
lar, and  the  latter  with  the  former ;"  that  *'  the  analogous  or  identical 
truths  of  the  syste'ms  respectiyely  pursued  by  each  may  be  traced  out  and 
established  as  common  starting  points  ;"  and  that  thus  the  learned  Hin- 
dt&s  ''  may  be  conciliated  and  gpradually  won  over  to  our  cause,  and  their 
great  eruditioii:  and  philosophical  tridniiig  brought  to  bear  with  e£Eect  and 
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powr  upoD  the  tfaawbo  mhkh  we  rooit  tnbie  ;*'  TImm  itaiUBnM  ctf 
Mr.  M'Le«i,  mott  Meuralilj  Mibodjiog  the  iMt  of  tlw  Rtpott.  «ii 
foiRcv  to  nplain  the  gnwnl  fttm  of  tht  (dtkmmg  OjBopw.  Why  the  mi 
hii  been  taken  exactly  as  it  hat  been,  it  mnains  to  espktn. 


la  the  Report  for  1819-50,  tpcakhig  of  the  Baglidi  da«  of 
I  remarked  that — **  Aided  by  thete  men  I  thaU  now  litten  with 
diwegard  to  the  diafouraging  ivttaratioaa  of  thoae  who  iMbt  thai  the 
tmthfl  of  trienee  and  of  philotophy  caDciot  be  eommiiBieatcd  to  tho  Wm^ 
ddi  without  the  me  of  words  which  would  p|o  to  barbariae  their  liiigiMH  j 
aa  if  •  language  richer  in  roots  than  any  Boropean  one,  and  fkr  more  ftiMif 
organised,  could  not  supply  as  many  aTsilable  terms; — as  if  the  8aa0« 
krit  needed  instruction  at  the  hands  of  its  grandchild  the  Greek.  To 
render  intelligible  our  plan  of  operatiotu  for  the  neit  scsaon,  I  nmf 
here  remark  that  my  first  attempt  to  open  a  commonicatioo  with  the  fr^ 
quenters  of  the  Sanskrit  College  was  nude  in  the  shape  of  a  set  of  lectaraa 
on  the  circle  of  the  Scienoes.  The  Sanskrit  rersioo  of  thcae  was  carsAil* 
Ij  rtriasd  by  Pandit  Bipd  Dera,  whoae  rendering  of  many  of  the 
tific  terma  was  oMat  lelicitotta*  I  learn  that  these  leadfringp  hava 
iocorpofaled  into  the  Bnghah  and  Sanakric  Dictionary  warn  prepaikig  hf 
ProfipSK>r  Williams  f»r  the  use  of  the  College  at  Haileyhnry.  fai  thoae  par* 
tions  of  the  lecturrs  which  related  to  sciences  which  the  paodil  had  not 
itodied,  we  were  less  succesful  than  in  the  others.  To  ensure  soccaas  it 
would  have  been  indispensable  to  inTcatigate  the  first  sources  of  the  noaMi* 
clature  appropriated  to  the  same  or  kindred  topics  in  the  Hindd  Fhilaaa* 
phy  i  and  bow  1  propose  that  this  shall  be  done,  I  now  proceed  to  state. 

**  The  multiCttdiooM  treatises  in  the  su  giaal  schoob  of  Hindd  Fhife> 
sophy  are  all  based  upon,  and  are  held  to  be  of  authofily  only  in  an  Cm 
aa  they  coineida  with,  the  sii  coUactions  of  AphorisBM  pwiannlgatad 
tally  by  the  foondtrs  of  tht  nx  schools.  The  aphotisnia  weto 
not  to  eomrey  the  doctrine  hot  to  raaard  it ; — htnaa  thtit  otacnlar  Wa> 
▼ity.  They  reasasblet  in  aoine  mtaanra,  aneh  faranikn  as  that  of  iho  K- 
noarial  Thcoftm*  which,  whan  once  axphined,  snnblta  one  to  rseaUaet 
fsndily  a  comptkstid  ttfffat  of  iMtn  whidi-*if  tiptMiA  m  wotdg  at 
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leogth — no  human  memory  could  have  retained  a  knowledge  of."  The 
Aphorisms,  therefore,  from  the  first,  had  been  attended  by  a  comment,  oral 
or  written ;  and,  with  the  aid  of  these,  it  was  now  proposed  to  make  a  criti- 
cal examination  of  the  original  Aphorisms,  because,  "  only  by  tracing  the 
derelopment  of  Hindd  thought,  and  of  the  terminology  in  which  it  clothed 
itself,  can  we  hope  to  avoid  completely  all  such  misappropriation  of 
terms  as  that  which  has,  to  a  certain  extent,  baffled  all  European  attempts 
at  translation  into  the  Hindu  di(Uects  wherever  the  subject  of  discussioii 
transcended  the  palpable." 

•  • 

It  has  been  already  remarked,   that,  of  the  Hindu  systems,  the  Nydya 
is  the  one  which  lends  most  readily  its   arrangement  and   terminology 
for  the  conveying  of  new  scientific  information  intelligibly  and  satisfacto* 
rily  to  a  learned  Hindd.     Whilst,  therefore,  the  translation  of  the  several 
systems  has  been  carried  on  simultaneously, — each  system  supplying 
terms  and  views  which  will  be  turned  to     account, — ^it  was  the  arrange- 
ment of  Gautama's  Aphorisms  that  was  adopted  as  the  frame-work  of 
the  proposed  Synopsis.     In  his  1st  Book  ( — ^wkich,   along  with  the  1st 
Book  of  the  Faiseshika,  the  Mimdnsd,  and  the  Feddnta  Aphorisms,  haa 
been  printed  with  a  translation  for  the  use  of  the  College — )  Gautama 
lays  down  the  plan  of  the  whole  Nydya  system.     This  he  effects  in  sixty 
Aphorisms.     He  starts  with  the  grand  question  of  questions — the  enqui- 
ly  as  to  how  we  shall  attain  the  summum     bonum — the     ''  chief  end  of 
man.'^  This  he  declares,   in  his  1st  Aphorism,    can  be   reached  only 
through  knowledge  of  the  truth.     But  have  we  instruments  adapted  to 
the  acquisition  of  a  knowledge  of  the  truth  ?     We  have  our  senses  &c. ; 
and  these  Gautama  enumerates  and    describes  in  Aph.  3 — 8.     But,  if 
we  have  instruments,   let  us  know  what  are  the  objects  to  which  these  are 
appropriatew     Gautama   replies  to    this  in  Aph.  9 — 22.     But  the  bare 
enumeration  and  definition  of  olgects  does  not   ensure  a  correct   and  be- 
lieving knowledge  of  them.     The  state  intermediate  between  hearing  and 
believing — rix.  doubt — he  defines  in  Aph.  23.  But  how  is  a  man  to  get  out 
of  Doubt  ?     He  will  be  content  to  remain  in  doubt  if  there  be  no  motive 
for  enquiring  further.     Here — ^Aph.  24. — he  takes  occasion  to   explain 
what  constitutes  &  Motive.    But  in  every  enquiry,  to  reach  the  unknownj 
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wf  must  iurt  fit^m    tlir  i^ndiTA  ;«(lirrtf   mutt    \>t    ilmim.     THm^   b^  4m« 

rribof  and  rUfsifin  in   A  ph.  23->31 .     Tbe  dau   Mnp^  detmninMl,  it  b 

proper  to  drtrrmttif  thr  onlf*r  of  pfoeedare   in  deiiKmttnittiig   tbfrebjr 

•omHhioK  ■•o*  gnuitiHl.    Thb  he  tKs  forth  in   Aph.  33-^tf^.     B«l,  that 

far,    wc  have  b«m  tliofni  an   arrangmrat  for  hfaring  oolj  oae  iUt 

of  a  qnrilson,   and  how  ran  wf  be  sure  that  the  oppoiite  aide  it  not  IIm 

right    onef    The    pn>priHj    of    hearing    both    aidea  of    a  gnmioa 

before    malitng    op    our    minds    Gactaiia     aoggesta    in   Aph.    39* 

40.     But  an  honest  eni|uirer  may  hare  heard   both  aides   and  still  be  fai 

perplexity.     Is  he   to  he  turned  adriA  f     Not  at  all.     Candid  dismsaioo 

with  one  who  holds  the  same    first  prineiples  is  open  to  him  ; — Aph.  41. 

Tliere  are  ret  others,  betides  honest  enquirers,  that  are  not  utterly  to  be 

rejected.     A  person,  not  hopelessly   irreclaimable,  may   wrmmpie  for  tbe 

sake  of  a  seeming  victory.     In  Aph.  42,  therefore,  he  defines  wrangiiag. 

A  person,  still  perhaps   not  hopelessly  irreclaimable,    may  dctcmd  lowvr 

than  the  former  by  rarping  at  others  without  nndertAking  to  settle  any* 

thing  himself.     In  .\ph.  4.1,  therefore,  he  defines  carilUng.     Wranglen 

and  Carillert,  in  default   of  good  reasons,   must  male  nse  of  fMmnm. 

The  Tariotts  forms  of  Palkcy,  therefore,  be  defines  in  Aph.  44—49.     Bttt 

whilst  there  are  fallacies  by  which    a  man  may  decetre  himself  as  well 

as  others,  there  ut  frauds  which  are  employed  only  diahnnmly  for  the  de* 

eeption  of  others.    These  he  describes  in  Aph.  50 — 5*.    Desccndiag  a 

stage  lower,  an  opponent  may  employ  objections  so  ftitfle  as  to  be  capnble 

of  deceiTing  no  one.     It  is  well  to  know  in  what   cooststs  the  fatality  of 

inch  objections.    This  he  shows  in  Aph.  59.     Ffaially  an  opponent,  sbk- 

ing  eren  beluw  the  former  one,  (who  kmew  what  he  was  opposing,  thongh 

he  conld  make  none  but  a  futile  oppoaition),  may  be  msahk  to  nmlcr* 

stand   the  proposition ;— Aph.  59-fiD.     Here  OairrAiiA^s     patieaee  ia 

exhansted,  fmt  not  hefort.    Ag^nst  ererything  but  the  intinribit  cwai* 

hinatkm  of  the  spirit  of  contradiction  with  9tufiSty,  he  ssehs  to  arm 

himself  at  all  points.     An  objection  the  most  fHrokras— or  eren  fctH^^ 

protided  it  be  tendered  by  one  who  understands  the  propoatioo — he  dom 

not  refuse  to  deal  with.     The  objection  might  perplex  some  honest  c»* 

quirrr,  and  therefore  Q avta  m  a,  or  the  follower  who  hai  imbibed  his  spirit, 

docs  not  ctmaidfr  himself  tt  hbefty  to  comttlt  his  own  cast  by  sfniHiisg  il. 
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tboufb  he  himself  may  see  its  futility  plainly  eoough.  It  is  fair  to  re- 
iqeraber  this  vhen  we  meet  vith  ludicrously  frivolous  objections  grarely 
treated  ia  a  Nyiya  work.  The  author  is  not  to  be  supposed  to  have  in- 
rented  the  ohjectioa.  It  was  oQered  to  him^offered  very  ppssibly  for 
the  purpose  of  vexationsly  puisliug  aod  perple^ing^-^and  the  Naiydyika 
will  not  allow  himself  to  be  pnuled  and  perplexed.  The  most  cavilling 
opponent  is  not  to  be  allowed  the  semblance  of  a  victory  ;  he  shall  not 
be  allowed  to  boast  even  of  having  put  the  philo9opher  out  of  temper. 
This  single  triumph-r-sueh  i|S  it  isr-is  reserved  for  the  absolute  blockhead. 

Now,  I  should  be  glad  toleam  from  those  who  undervalue  the  method  of 
the  NyiLya — speaking  of  its  exposition  as  **  tedious,  loose,  and  unmethodi- 
cal"* — how  eouldthaC  method  be  much  improved?  One  must  not 
imagine  that  he  has  answiered  this  question  when  he  has  shown  that  there 
are  some  important  skitters  not  here  explicitly  noticed  by  Gautama. 
He  must  be  able  to  show  either  that  there  are  important  matters  £6r 
which  the  system  provides  no  plaoe^  or  that  the  order  of  procedure  is  mis- 
arranged.  The  order  of  procedure,  according  to  my  own  view  of  it, 
I  have  explained.  The  enquiry  whether  there  is  anything  within  the 
range  of  concep^n,  for  which  the  arran^ment  above  sketched  does  not 
famish  its  appropriate  place,  is  one  to  which  we  aim  at  giving  a  practical 
reply  in  the  Synopsis  now  commenced.  Meantime  let  us  take  a  cursory 
g^ce  at  the  range  of  topics  which  it  will  be  necessary  to  deal  with  iu 
preparing  a  consistent  digest  of  European  knowledge  for  the  use  of  India. 

Knowledge  may  be  subdivided,  at  the  outset,  into  that  which  is  commu- 
nicated by  Revelation,  and  that  which  is  searched  out  by  Philosophy.  It 
b  with  the  latter  brandi  that  we  must  at  present  be  concerned.  The  know- 
ledge that  is  searched  oat  by  Philosophy  constitutes  Science ;  and,  when  ap- 
plied to  the  attainment  of  further  e^ds,  it  gives  rise  to  Art.  Seience  relates 
to  things  that  exist  as  realities,  or  to  their  modes  of  existence.  What  exists 
as  a  reality  is  dther  Matter  or  Spirit.  The  modes  of  existence,  as  Number, 
Magmtude,  and  Motion,  give  rise  to  such  sciences  as  Arithmetic,  Geome- 
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trT,  tDfl  .Mccluuuc*.  Matter  mar  be  rrgmrdnl  ai  Iiii|MMiderablr  or  Poo* 
dtrablr.  Imponderable  matter  prenentt  tttelf  in  the  shape  of  Heat, 
Rirctrictty,  aiid  the  like.  Ponderable  matter  may  be  regarded  either  a% 
iu  Atom  or  io  Mats.  In  Atom,  it  furuiihes  the  olfjert^matter  of  Chenta* 
try.  VWwing  it  in  Maaa,  we  hare  the  earth  either  roasidered  in  conoev- 
tion  with  the  heavens,  br  AatroooniT  ;  or  contidered  alotie  ;  ■uperficialK, 
by  Geography ;  or  aa  to  the  eauiea  of  tlie  exbting  diitribntion  of  ita 
parts,  by  Geology  ;  or  io  regard  to  its  ronstituent  masses.  These  af« 
either  Inorganic,  in  which  case  they  belong  to  Mineralogy  ;  or  Organic, 
the  hitter  dirision  indoding  the  Vegetable  and  the  Animal  kingdoms. 
Vegetables  are  considered  stnietnrally  in  liotmny,  and  functionally  in  Vege- 
table Pbysiology.  Animab  are  considered  strurtufally  in  Ztoology  and 
Anatomy,  and  fusetiooally  under  the  two  physiological  conditions  of 
health  and  di^aae,— oonditions  with  which  the  science  of  Mediciae  is 
c^nvereant. 

UevrrtiiiG;  to  the  ulbrr  main  branch  uf  tbr  diii«ion, — Spirit  may  be 
(Uiidcd  into  the  Supreme  Soul,  or  God,  and  the  Human  Soul.  Coosi- 
«lrrrd  aa  a  philosophical  c|uestion,  apart  from  revelation,  the  question  of 
the  eiistence  and  the  attributes  of  (lod  furniibc^  (he  topic  of  Natural 
Theology.  With  regard  to  the  human  soul,  there  arise  foor  questions. 
We  may  enquire  into  its  nature  and  0|>erations,  as  c|ues(ioiis  of  Psycholo* 
g^  ,  an  enquif}*  with  which  it  is  customary  to  associate  the  enquiry  intw 
Being — or  the  scieucs  of  Metaphysics.  Secondly,  we  may  enquire  int# 
the  duties  of  the  soul,  or  of  its  possessor.  This  gi%es  rise  to  Ethics, 
priTste  and  pvblic.  Thirdly,  we  may  make  separate  enquiry  respecting 
the  instruments  of  the  soul — Language,  Inference,  and  Cxposttion. 
Language  belongs  to  Grammar  ;  Inference  to  Logic  ;  and  Eiposatioo  to 
Rhetoric.  Inference  again  is  either  of  generals  from  partinilan,  or  of 
particulara  from  generals,— so  that  Logic  is  either  Inductive  or  IWduc* 
tive.  Fourthly,  Soul,  or  its  posscsscir,  may  be  regarded  as  the  agent  tn 
the  etents  of  Iltstory  ;  and  this  may  t>e  regarded  cither  as  matter  of 
fact,  or  as  something  calling  for  an  riertiou  of  the  r  ritu-al  faculC} .  View- 
rd  under  the  former as|Kc(,  it  ma%  to  >ub<li%i<lrd  into  Political,  Iteltgious, 
and  PbilosopLicml.     Considering  it  critically,  we   ha^e  two  qucstiocis   tu 
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aiky — firstly,  what  are  its  credentials  ;    and  lastly,  what  are   its  lesson:^. 

Assuming  that  this  enumeration  includes  the  topics  of  a  complete 
liberal  education,  I  am  desirous  that  the  whole  digest,  of  which  the 
Synopsis  seeks  to  indicate  the  starting-points,  shall  be  prepared,  in 
the  first  instance,  with  reference,  as  close  as  may  be,  to  one  of  the 
systems  of  the  universe  already  current  among,  and  accepted  by,  the 
Hindds.  In  explanation  of  this,  I  would  beg  the  readers  attention 
to  the  two  facts,  that  a  mind  can  be  taught  only  by  means  of  the  know- 
ledge that  is  already  in  it  ;  and  that  a  piece  of  knowledge  in  any  mind 
—more  especially  in  a  mind  unfavourably  prepossessed — is  an  obstacle  to 
the  reception  of  any  system  which,  by  neglecting  to  recognize,  appears 
to  deny,  the  truth  of  that  piece  of  knowledge.*  Whatever  in  the  Hin- 
di! systems  is  a  portion  of  the  adamantine  truth  itself,  will  only  serve  to 
baffle  our  efforts,  if,  in  ignorant  impatience,  we  attempt  to  sweep  it  away 
along  with  the  rubbish  that  has  encrusted  it.  What  kind  of  engineer 
•honld  we  think  him  who,  when  seeking  to  raise  a  beacon  on  the  Good- 
win sands,  should  hesitate  to  acknowledge  as  a  god-send  any  portion  of 
solid  rock,  amid  the  shifting  shoals,  to  which  he  might  rivet  one  of  the 
stays  of  his  edifice  ?  When  a  headstrong  opponent  of  an  imperfect 
system  treats  with  indiscriminate  scorn  what  is  true  in  it  and  what  is 
false,  he  has  no  right  to  complain  that  his  arguments  against  the  false  are 
as  lightly  esteemed  as  his  scorn  of  the  true.  When  the  Hindds  have  only 
halted  at  a  stage  short  of  that  which  we  ourselves  have  reached,  we  should 
rgoice  in  being  able  to  present  to  them  our  superior  knowledge  as  the  legi- 
timate development  of  what  is  true  in  their  views,  and  not  in  the  shape  of 
A  contradiction  to  anything  that  is  erroneous. 


*  The  scheme  of  treating  the  Hindu  mind  as  a  tabula  rasa,  ignoring  the  exis- 
tence of  Hiadd  opiaious  right  or  wrong,  and' of  attempting  to  educate  India 
solely  by  means  of  the  English  language,  I  of  coarse  regard  as  unfeasible. 
The  hopelessness  of  this  somewhat  indolent  and  much  too  supercilious  scheme 
has  been  shown  by  Mr.  B.  H.  Hodgson,  in  his  letters  on  Indian  education,  with  a 
clearness  that  might  convince  prejudice  itself.  Let  there  be  as  much  English 
education  given  as  pouible, — the  more  the  better ; — but  let  not  the  delusion  be 
xrherished  that  we  shall  then  have  done  our  part. 


l&U  ADVUTIilligNT. 

It  in  with  tucb  ftinu  that  1  ht?e  nuuk  me  of  the  Syiytk  Bytitm  m  the 
fritni«*wurk  of  the  fullowiiij  S/noptis.  Wherever  in  the  Ut  Book,  1  have 
biH*n  coiuitrBiiirtl  to  diMeut  from  Gautama,  I  htve  recorded  the  Amoool 
of  diTergriicr  in  a  note.  Tlir  RngUsh  reader  will  perhaps  be  torinited  to 
find  in  how  few  instances  1  have  considered  it  necestarr  to  record  dtasent. 
He  maT  probably  think  that  I  ought  to  hare  done  it  in  more ;  but,  in  re* 
gard  to  this,  I  trust  I  shall  be  able  to  satisfy  the  atteotire  reader  aa  the 
work  proceeds.  The  style  of  the  commentary  will  strike  the  Eoglbh  reA- 
dcr  as  stiff  and  ungainly.  If  he  will  compare  it  with  the  tnnilalioo  of 
Gautama's  Aphorisms  which  is  interspersed  with  native  comment,  hm 
will  see  that  I  have  inteoticmally  imitated  the  established  style  of  eipost* 
tion.  My  object  was,  not  to  introduce  a  new  style,  but  to  coovey  tmtli 
in  the  styW  which,  as  being  the  established  style,  was  the  leaat  likely  to 
provoke  cavil. 

.\Aer  eomplctiag  the  first  Book,  eooUiaiiig  the  plan  of  die  wkolo  fy»> 
tern,  I  did  not  consider  oiTKlf  bound  to  follow  the  order  of  Gaotama 
in  the  deeelopment  of  the  maUert  therein  propomdcd.  Uaving  eonse  to 
an  agreement  with  ny  Ilindd  readers  as  to  bow  much  of  Uw  first  Book 
we  jointly  accepted,  the  derelopment  of  the  aceepted  portiooa  migbt  of 
course,  without  detrinMst  to  the  mntnal  underatandtng  between  the  par* 
Cka,  be  carried  out  in  sneh  order  of  mccrnion  as  circumstaoeea  thookl 
render  advisable.  How  it  happens  that  the  Ny^ya  Philosophy,  llMMigb 
fniniahiog  a  framework  for  an  encyclopedic  body  of  doctrine,  liaa»  in 
practice,  confined  itself  very  much  to  the  topics  of  Logic  and  If  etaphyvcs. 
to  the  neglect  of  the  topica  of  Physical  Science.  This  defect  it  appeared 
desirable  to  remedy  in  the  first  instance  ;  and,  accordingly,  my  2nd  Book» 
aAer  a  concise  account  of  the  Five  Senses  (in  regard  to  which  some  erro* 
oeous  opinions  of  the  Hindus  are  there  corrected),  proceeds  to  treat  of 
"  Matter,  or  that — the  qualities  of  which  furnish  the  objects  of  the  Sen- 
ses.'* This  leads  to  Aatrooomy,  Geography,  kt.  These  Sdeooes  are 
here  treated  very  briefiy,  hecanae,  aa  I  intend  tiie  Synopsis  to  be  employ* 
ed  by  the  Ny^ya  Professor,  and  to  furnish  toi  his  pupib  a  comprebenaife 
view  of  the  relations  of  all  tlie  principal  aciencea  to  the  philoaophical  sys- 
tem of  the  Ny&ya,  the  main  design  wonld  be  ohacnrrd  if  endi  topic  W9€9 
treated  much  more  fully.     For  the  nse  of  the  of  her  cliMts  leapectavely 
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I  intend  that  eaeh  of  the  sections  in  the  Synopsis  on  Geography,  Chemis- 
try, Mechanics,  &c.,  shall  form  the  starting-points  of  more  expanded  trea- 
taset.  The  completion  of  these  wonld  require  such  resources  as  those  of 
the  CoDege  of  Translators  which  Mr.  B.  H.  Hodgson  has  designed,  and 
which  I  shall  not  despair  of  seeing  established.  In  urging  the  advbable- 
neas  of  preparing  a  carefully  systematized  body  of  instruction,  it  is  of 
eoiine  implied  that  the  irregular  and  immethodical  pUn  hitherto  followed 
for  supplying  the  desideratum  does  not  appear  to  me  calculated  to  pro- 
dttoe  effects  correspondent  to  the  labour  thus  immethodically  expended. 
The  plan  hitherto  has  been  to  say,  "  Here  is  a  good  book — let  us  trans- 
late it.'*  And  so  a  considerable  number  of  books  has  been  translated,  and 
staD  the  want  is  far  from  being  supplied, — -just  because  no  moderate, 
tnnch  less  any  undigested,  selection  of  books  can  give  the  quintessence  of 
the  Library  of  Burope.  One  book  intrudes  largely  into  the  province  of 
another ;  and  wh^n  this  is  not  attended  to,  we  go  on  reproducing  the  same 
thing  orer  and  over  again,  sometimes  in  a  better  shape  and  sometimes  in  a 
worse ;  and  the  consequence  is,  that,  while  our  toil  is  multiplied,  our 
readers  do  not  add  to  their  knowledge  in  proportion  as  they  proceed  with 
their  reading.  The  evil  of  such  a  state  of  things  in  Europe  is  attempted 
to  be  remedied  from  time  to  time  by  the  issue  of  Encyclopedias,  which 
undertake  to  sum  up  the  total  of  real  knowledge  up  to  the  date  of  publi- 
cation* The  adoption  of  such  a  comprehensive  method  at  the  outset 
wonld  have  saved,  in  Indian  education,  a  world  of  time  and  expense.  It 
is  not  too  late  to  adopt  it  in  regard  to  the  Sanskrit,  in  which  hitherto 
next  to  nothing  has  been  done  to  make  those  conversant  with  that  lan- 
guage acquainted  with  European  Science. 

To  a  reader  who  is  not  aware  of  the  relation — the  still  existing  relation 
of  the  Hindd  languages  to  their  living  and  fostering  parent  the  Sanskrit— 
tkeonly  parent  to  which  they  can  look  up  for  wholesome  nourishment'*',-^ 


^  Im  regard  to  this  point  I  may  tranicribe  the  following  observations  from 
\  article  on  '  The  Prospects  of  India,  Religious^nd  Intellectaal'  (  Benares 
Maireh  1849,)  various  portions  of  which,  as  conveying  opinioas 


X\lV  An\KRTI«tMC!<T. 

It  itiAV  M^in  |iaraiio\tral  wlifii  1  M«rrt  tlut  tlitf"  lit  |»rep«nitN>n  oi  •  frr 
«ifMi  of  any  viriititir  trfAtite  in  Hindi.  DrnK^(,  Malinitta,  (tunrstt, 
Tamil*  Trliipi,  ami  SAiiskrit,  if  cmiirr  thtn  the  prrfMmitioa  of  thr  moi^ 
•i^t  of  vcr»i«>n«  without  the  Sanskrit  one.  A  Uttle  reflection  will  thaw 
that  there  is  nothing  at  range  in  this.  What  ta  the  difficnltj — the  tran* 
acenJent  di6icuUy — in  translating  a  Kuropcan  work  into  an  Oriental  Ua* 
guage  r  It  ia  the  dillieuUy  of  determining  the  e«art  amount  of  correa- 
pondcncT  between  the  different  portions  of  the  knowledge,  on  anj  mth* 
ject,  ela>>orated  hy  the  Kii»t  and  Weat,  and  embodied  in  their  rcfpectivr 
forma  of  apeerh.  Diflferent  philotophic  or  scientific  theories  give  riar  tA 
different  forms  of  exprcsiion  ;  and,  wlu-ru  this  ia  disregarded  or  forgot* 
ten,  we  have  the  aUiry  of  l\xM  rep«*ated  indefinitely.  Nov,  ihia  tm* 
menae  difference  of  east,  hoth  in  thought  and  expreaaion,  neeta  oa  m 
rvTTj  Indian  language  which  we  try  to  make  the  vehicle  of  onr  know* 
ledge  ;  hut  if  tlie  work  which  it  ia  wiahed  to  communicate  to  all  Indaa  a 
once  put  fitly  into  Sanskrit,  the  task  is  welUnigh  done.  There  ta  Uttlr 
more  difficulty  in  turning   the   Sanskrit   work   into  each   and  all  of  the 


nhicb  I  hare  seen  no  reason  to  change,  have  heen  incorporated  ia  the  pfsaeat 
Adrcrtiscmeat. 


'*  It  is  a  great  and  mischievous  mistake  to  regard  the  Saaslcril  la  India  as  a 
dead  language,  in  the  sense  which  that  term  generally  snggetta.  Whm  ta 
meant  by  a  dead  languagr  **  Nine  men  out  of  ten  will  reply  at  once  that  it  ia 
a  language  no  longer  spoken  by  the  pe«)ple  as  thrir  motber-toogwe.  This  de* 
ftaitioa  at  oner  suggests  to  six  men  at  least  out  of  ten,  the  idea  of  a  langaagr 
the  enltivation  of  which,  if  drtiraMe  at  all,  is  so  maialv  as  a  matter  of  tatelh- 
gent  curiosity.  But  a  very  httle  reflrction  will  luffi re  to  convince  any  owe 
that  of  the  languages  which,  in  terms  of  the  foregjing  definition,  asay  be 
called  "dead/*  by  no  means  the  whole  fall  under  the  desenption  here  swggea- 
ted.  For  example,  the  AuKlo-Saxon  is  no  longer  spfiken  by  the  people  of  Ew|r- 
land,  and  neither  i«  thr  I^tin.  To  call  them  b«>th  dead  languages,  however. 
does  not  fairly  imply  that  their  claims  to  attention  are  equal.  In  respect  of 
their  infioenee  upon  the  apoken  laaguage  of  the  «hiy,  the  Anglo-Saxon,  fi 
which,  either  aa  a  language  or  a  hterature.  wc  have  long  aiace  rsaaiii  to 
anything  new.  may  be  regarded  as  the  decmaed  parent  of  the  Engltfk ;  wiMbt 
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verliaculars,  when  there  are  properly  instructed  pandits  of  all  nations  at 
hand,  than  in  turning  so  many  ingots  of  gold  into  guineas,  sovereigns,  and 
half  sovereigns,  when  the  mint  is  at  joar  command.  When  a  hook  has 
been  first  rendered  into  unexceptionahle  Sanskrit,  tUe  risk  of  error,  vaidet 
proper  supervision,  is  at  an  end  ;  whereas,  if  translations  are  made  into 
each  language  directly  from  the  English,  the  risk  of  misconception  per-  j 
petoally  recurs.  A  correct  Sanskrit  version  is  lik  e  the  golden  or  platina 
rod  deposited  in  the  exchequer  office,  by  which  all  the  brass  and  wooden 
yard*measures  in  the  country  can  be  verified,  or  rectified.  To  obviate 
misconception,  it  may  be  proper  to  add,  that,  I  wish  the  Sanskrit  version 
to  be  regarded  as  the  measure  and  criterion  of  the  sense,  not  as  the 
rigid  exemplar  of  the  form  to  be  adhered  to  in  the  vernacular  versions 
to  which  it  shall  supply  the  matter  and  the  scientific  terminology. 

As  it  is  in  the  Ny^ya  class  that  the  Synopsis  is  to  be  employed,  there 
is  one  section  of  it  which  I  contemplate  treating  more  fully,  in  the  first 
instance,  than  the  other  sections, — the  section,  namely,  of  Logic,  Ratio- 
cinative  and  Inductive.  In  the  Sanskrit  Lectures  on  the  Mutual  Rela- 
tions of  the  Sciences,  I  furnished  the  Nydya  pandit  with  a  concise  ex- 


the  Latin,  from  which  our  language  receives  yearly  accretions,  and  by  whose 
hteratore  tbe  minds  of  each  successive  generation  are  moulded,  acts  the  part 
of  a  living  nurse.— though  we  may  choose  to  hold  it  technically  dead.  But  if 
the  difference  be  great  between  these  two,  which  is  hidden  under  the  general 
name  of  "  dead  language,"  much  more  momentous  is  the  difference  which  can 
slip  falladoosly  out  of  sight  when  the  same  conveniently  loose  cloak  of  a  genera- 
lization based  on  the  non-essential  throws  its  misty  folds  around  the  Sanskrit 
misc.  The  Sanskrit,  to  all  intents  and  purposes  of  any  consequence,  is  no 
more  dead  than  our  reader,  who  would  be  able  to  insure  his  life  on  his  own 
terms,  if  he  could  show  that  be  had  the  slightest  chance  of  surviving  it. 

In  the  Dedication  prefixed  to  the  first  Edition  of  his  Dictionary,  but  omit- 
ted in  the  second.  Professor  H.  H.  Wilson  remarks  : — 

"  The  value  of  the  Sanskrit  language,  as  an  object  of  literary  curiosity,  is  of 
DO  moment,  compared  with  its  importance  in  the  light  in  which  it  must  be 
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pofilion  of  the  Etm»peftu  theory  of  the  Svllogiioi  ,  tau\  las  pupiU. 
whik  iCiidTiiig  it,  were  not  t  little  •truck  with  the  trchuirml  AppanUus  ut 
'*  Barhtm,  CVlaitnty  fte./*  rtfcmbUng  to  clotely  m  it  doet,  in  its  ctn- 
fiSo^rment  of  tndicalorj  yowcU  And  contofuintj,  the  time-hcmoufVKi  teehai* 
ral  apperatut  of  the  Smtkril  Gnunmsr.  In  a  tketch  (if  "  The  Pfitkwo- 
phy  of  loTetCtgttioii/'  I  Adivptetl,  from  Sir  John  Ilencher*  IHseourw, 
the  fine  example  of  Imlnction  fumiAhed  hy  Dr.  Welle'i  theory  of  the 
fbrmalion  of  Dvir.  In  conKnirting  both  oi  these  tracts  iu  Santkrit,  I 
foiDui  it  v«ry  (fi<liniU  to  tatiify  the  |iMidits.  The  h/ci  t»rtfig  that  they 
had  a  tyfttm  c{  their  own,  imlesi  all  the  termi  wrrc  employed  in  tlfict 
aeeonlanee  wHh  that  nyitem,  continual  misconcrption  was  incritahlc. 
Onr  modem  eonoeption  of  Induction  t*etng  that  to  which  is  particnlarly 
to  be  altnbafed  our  superior  progrvas  in  science,  it  appeared  hi^rhly  im- 
portanty  nnce  there  existed  such  a  difficulty  in  coming  to  a  mutual  un- 
derstandings that  the  Ilindd  speculations  on  the  subject  should  be  cart- 
fully  infettigated  -,  and  I  was  therefore  gUd  at  this  time  to  recri^r  fruoi 
Profeaaor  If.  II.  Wilson  a  letter  suggesting  that  a  translation  of  the 
JmmmtSui  KkmmtU^  or  '*  Section  on  Inference/'  the  standard  treatise  ou 
iCndd  fxigic,  would  he  rery  acceptable  to  the  logiriaiu  of  Kiin>|*c.  An 
examination  ^  the  work  in  question  showed  me  a  greater  reiembtaiicv 
thaa  I  eauld  hare  hoped  to  find  between  the  tnm  of  thought  and  ei- 
pfMNms  m  the  WfiCef  and  in  Mr.  John  Stmvt  Mill,  whose  work,  on 
^  Logic*  >s<io<hiatiTe  and  Indnctire/'  I  had  begun  to  employ,  wiih 
good  pfoapect  t^  adrantage,  b  reading  with  my  class  of  pandiu.  Two 
Ireatlaea  hare  therefore  been  commenced,  and  put  to  prrss  ;— the  one  to 
ronsiil  of  SQcIl  a  commented  abstract  of  Mr.  Mill's  work  as  may  best  suit 
at  preaent  the  class  of  readers  for  whom  it  is  intended,— and  the  other,  oi 
a  transbtioii  of  the  paralM  Sanskrit  treatise  aboremcntioned,   on  the 


viewed  by  all  who  d«ty  rtawiiri  itaeonnsajoa  wtth  the  welfaiv  d  this  covatrv." 

This  is  aa  importaat  testimoay  from  a  tebolar,  wbotc  tattct  and  acquire* 
mcata  would  teod  lo  aaythiag  rather  thaa  to  audic  htm  aoderraie  the  rmlar  of 
Bihiag  *'  as  aa  obfcei  of  IHerary  canoaitir  oosipactd  wnh  itt  Tahic  la  any  other 
pent  oC  new," 
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same  subject,  to  be  studied  in  the  English  department  also  of  the  College. 

For  the  use  of  the  students  in  the  English  department,  I  prepared,  as 
a  sequel  to  the  Lectures  on  the  Nydya  Pliilosophy,  a  Lecture  on  the 
Sankhya  Philosophy,  embracing  the  text,  with  translation,  of  the  Tat- 
twa-samdsa  ;  and  a  Lecture  on  the  Yeddnta  Philosophy,  embracing  the 
text,  with  translation,  of  the  Feddnta-sdra.*  These  works,  having 
been  since  printed,  are  available  as  portions  of  a  course  of  Sanskrit  study 
which,  it  is  hoped,  may  be  gradually  introduced  in  the  Engl'ish  depart- 
ment as  a  discipline  analogous,  in  its  benefits,  to  the  study  of  the  clas- 
sics in  Europe.  A  fasciculus  of  the  excellent  text 'book  of  the  Nydya 
employed  in  Bengal  has  also  been  printed,  with  a  translation,  for  the  use 
of  the  EngUsh  pupils ;  and,  to  smooth  the  entrance  to  the  grammar,  I 
have  prepared,  with  the  aid  of  Mr.  Hall,  a  series  of  ''  First  Lessons 
in  Sanskrit*'  on  the  method  of  Ollendorff,  each  sheet  as  it  was  printed 
being  supplied  to  the  classes.  By  such  means  we  aim  at  rendering  Sans- 
krit, with  all  its  fine  capabilities  as  a  disciplinal  study,  no  longer  a  thing 
here  attainable  only  at  the  expense  of  a  Ufe-time ;  and  it  is. thus  that  wo 
aim  further  at  making  the  English  and  the  Sanskvit  departments  of  the 
College  understand  each  other  on  subjects  in  regard  to  which  hitherto  the 
students  of  the  two  departments,  though  speaking  the  same  Vernacular, 
could  as  little  understand  each  other  as  the  inhabitants  of  separate  pla« 
nets  with  separate  natural  laws.    The  reader  unacquamted  with  the  fact4 


*  In  the  preface  to  this  translation  it  is  remarked  as  follows : — "  That  this 
exposition  of  the  most  abstrnse  of  the  Hinda  systems  should  be  faultless,  is 
very  far  from  probable.  la  brtnging  it— as  it  now  stands— before  the  senior 
English  students,  and  the  class  of  pandits,  iu  the  Benares  College,  who  have 
for  some  time  been  studying  English,  the  intention  includes  its  being  submit- 
ted to  a  searching  criticism,  so  that  any  errors  entertained  in  regard  to  the 
system,  by  Europeans,  may  have  the  better  chance  of  being  discovered  and 
rectified."  The  same  remark  applies  to  all  my  other  translations.  Though  no 
pains  has  been  spared  on  them,  and  they  are  the  result  of  labour  curiously  dis- 
proportioned  to  the  smallness  of  their  bulk,  yet  I  do  not  presume  to  offer  them 
to  the  scholars  of  Europe  except  as  proof-sheets  awaiting  correction. 


/ 
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may  find  it  difficult  to  conceive  this  : — I  give  him  my  word  for  it.  An- 
other standard  work,  the  treatise  on  literary  criticism  entitled  the  S6kiiya 
Darpana,  has  been  selected  as  a  portion  of  the  course  of  Sanskrit  study 
designed  for  the  English  department.  The  printing  of  this  work,  with  its 
translation,  as  the  subject  seemed  likely  to  interest  European  scholars, 
has  been  undertaken  by  the  Asiatic  Society  ;  and  the  first  fasciculus  is 
now  published  as  a  portion  of  the  *  Bibliotheca  Indica.'  I  trust  that  in 
due  time  the  whole  of  the  course  of  study  pursued  in  the  Sanskrit  depart* 
ment  will  become  by  such  means  opened  to  the  pupils  of  the  English  de- 
partment ;  and  I  am  not  without  hopes  that  when  this  shall  be  the  caae, 
a  collateral  result  will  be  the  removal  (from  the  minds  of  those  compe- 
tent to  judge)  of  a  considerable  amount  of  misconception  at  present  ex- 
isting in  regard  to  the  nature  and  value  of  a  Sanskrit  education.  The 
Oxonian  who  rightly  esteems  Aristotle  will  not  disesteem  Gautama  and 
Siromaiii  when  he  becomes  equally  well  acquainted  with  them. 

In  the  Benares  College, — besides  the  Arabic  and  Persian  department, 
which  does  not  come  within  the  scope  of  the  present  notice, — there  is 
another  department  not  yet  adverted  to,  viz.,  the  Hindi.  According  to 
the  native  system  the  young  Brahman  is  confined  to  the  study  of  th6 
Sanskrit  grammar  for  a  protracted  period  before  he  learns  anything  be- 
sides the  sounds  and  inflections  of  words.  This  arrangement  biding  o!>- 
jectionable,  the  younger  students  of  Sanskrit  are  now  formed,  during 
certain  hours  of  the  day,  into  classes  for  the  study  of  various  matters 
of  useful  knowledge,  such  as  Geography,  Arithmetic,  Mensuration,  &c., 
in  their  vernacular  Hindi.  The  various  Sanskrit  works  rendered  into 
English  for  the  other  department  are  to  be  rendered  also  into  Hindi  for  the 
use  of  these  students ;  and  some  progress  lias  been  made  in  this 
direction. 

Such,-— as  regards  the  enlisting  of  the  Sanskrit  on  the  side  of  pro- 
gress,— b  an  outUne  of  what  has  been  attempted,  during  the  last  five 
yearSy  in  the  Benares  College.  It  was  scarcely  to  be  wondered  at  that  a 
line  of  operations  such  as  I  have  sketched, — designed  to  make  the  leam- 
iag  of  the  Hindds  a  strong  ally  instead  of  a  stubborn  opponent, — shoukl 
occaiionally  be  mistaken  for  a  fond  admiration  of  Sanskrit  acholarsbip 
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and  an  injudidous  undervaluing  of  everything  else  in  comparison.     Ta 
show  that  this  is  quite  a  mtsoonceptioB,  enough  has  heen  now  said. 

Benares  College,        -j  J    R    B 

3UiJuly,  1851.    J 


THE  FOLLOWING  IS  A   TRANSLATION   OF  THE 

SANSKRIT  PREFACE. 


That  intelligent  persons  should  differ  in  opinion  on  any  matter  of  importanee 
is  caose  of  regret.  It  is  another  cause  of  regret  that  intelligent  persons  should 
imagine  that  they  differ  in  opinion  where  they  really  do  not  differ.  How 
mnch  of  useless  altercation  or  of  unjust  censure  is  Ukely  to  result  from  such 
mutual  misapprehension,  it  would  be  superfluous  to  insist  upon.  It  can  ne- 
ver be  an  unworthy  aim  to  endeavour  to  remove  any  mutual  misapprehen- 
sion which  tends  to  make  even  two  individuals  think  unworthily  of  one  ano- 
ther :  how  much  less  so,  then,  where  the  mutual  misapprehension  exists  be- 
tween two  great  sections  of  the  earth's  inhabitants.  The  attempt  is  one  in 
which  even  to  have  failed  may  be  no  disgrace. 

The  Hindus  have  an  ancient  literature  which  they  cherish  with  affectionate 
pride.  In  this  they  do  well.  Europeans  have  a  literature  for  which  the  praise 
is  clumed  that  it  is  daily  adding  to  the  intellectual  wealth  of  mankind.  If 
Europeans  regard  their  literature,  in  this  aspect,  with  an  affectionate  pride, 
they  also  do  well.  But  if  the  European,  not  rightly  perceiving  how  the  Hin- 
d^  is  asserUng  some  unquestionable  truth,  in  phraseology  to  which  the  Euro- 
pean is  unaccustomed,  shall  condemn  the  Hindu  as  asserting  an  error,  he  un- 
knowingly commits  injustice;  and  the  Hindu  is  liable  to  commit  the  Uke  in- 
justice in  return.  This  liability  to  mutual  misapprehension  being  very  undesi- 
rable, it  is  desirable  that  a  remedy  for  it  should  be  devised. 

As  two  opposite  opinions  cannot  both  be  right,  and  as  there  can  be  no  good, 
and  there  may  be  much  harm,  in  holding  a  wrong  opinion,  it  is  reasonable 
that  intelligent  men,  when  they  differ  in  opinion,  should  amicably  discuss 
tiieir  difference.  This,  however,  cannot  be  satisfactorily  done  unless  they 
ekariy  apprehend  what  their  difference  amounts  to;  and,  as  a  difference 


QCMBncHMt  wImm  agrecneBl  fpilB»  it  U  dc«ir»Ue  in  e?ery  eaie  lo  4eUnniM 
at  accurately  a*  pouible  bow  far  the  agreement  extendi,  in  order  thnt  we 
may  not  be  liable,  in  tbe  heat  of  argument,  to  dispute  about  that  which  is 
not  a  matter  of  disagreement. 

Hating  resolved,  therefore,  to  attempt  to  determine  the  extent  of  agree- 
ment between  European  aud  Indian  thinkers,  it  became  a  question  what  ei- 
position  should  be  assumed  as  most  fully  and  fairly  representing  the  senti- 
ments of  the  Ilmdds.  There  was  no  difficulty  in  selecting  the  Nyiya  in  the 
first  instance,  because  this  system  of  philosophy,  while  it  adverts,  in  some 
way  or  other,  to  all  the  topics  considered  in  the  other  systems,-  takes  cogni- 
zance also  of  Tarious  matters  which  the  other  systems  disregard.  Although 
other  systems  of  philosophy,  besides  the  Nysya,  are  accepted  in  India, 
yel  it  luffiees  if  we  determine  how  far  the  sentiments  of  Eturopeans 
aeeord  with  thote  of  the  Nyiya,  because,  if  a  reader  knows  what  relation  tbe 
Nyiya  beaps  to  the  Sankhya  (»r  the  Vedanta,  with  which  he  holds  the  Nyiya 
to  be  reconcileable,  he  most  understand  the  relation  of  European  philosophy 
to  each  of  tbe  other  two  if  he  understands  its  relation  to  this  one.  He  who 
ahready  knows  the  reUtire  bearings  of  the  three  great  places  of  pilgrimage, 
Kd${,  Oayd,  and  Prayd^a,  should  be  able  to  estimate  tbe  bearing  of  the 
second  and  third  of  these  in  respect  of  any  fourth  city,  if  he  knows  how  that 
eky  lies  in  respect  of  tbe  first. 

In  the  first  book  of  his  Aphorisms,  OA  UTAMA  lays  down  the  plan  of  the  whole 
Nyaya  s)'stem.  The  reader  to  whom  the  present  work  is  addressed  is  supposed 
to  be  conversant  with  tbe  first  book  of  the  Nyaya  Aphorisms.  Such  a  reader 
will  at  once  see  how  far  we  agree  with  Gautama,  and  in  regard  to  what  potaii 
wf  differ  from  him.  It  has  been  thought  advisable  that*  afier  detennining 
thus  much,  we  should  then,  instead  of  discussing  tbe  points  of  difference*  rathcf 
go  on  to  the  development  of  the  points  of  agreement,  in  the  hope  thai,  fai 
the  course  of  such  an  enquiry,  the  points  of  difference  may  either  disappear  or 
may  have  such  light  thrown  upon  theip  that  we  may  be  the  better  prepared  to 
deal  with  them. 

It  has  been  the  eodcftvfur  tbronghoni  to  maJie  Uie  cjifiosiitoa  m  aimpk  as 
poasible,  but  the  retder  who  it  nntcquninttd  with  EoroiiMa  liUvntWDe  mmft  Mi 
he  surprised  if  he  «»eetf  here  aome  things  hard  to  andersUad.  AUnoet  eroy 
treatise  on  any  novel  topic  cequinit  to  b»Te  h^i  thrown  upon  it  hf  an  gtmL 
instmetot.    The  r«ider«  th<re(ioftr  wbcic  im  dort  not  ekntly  iw  Ue 
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will  do  well  to  enquire  of  some  one  competent  to  explain  and  illustratej 
rather  than  lay  aside  the  book  with  the  conviction  that  it  is  unmeaning  be- 
cause the  meaning  is  not  at  once  everywhere  clear  to  him.  It  is  in  particular 
difficult  to  convey,  by  means  of  words  alone,  an  adequate  conception  of  such 
facts  as  can  be  best  exhibited  by  experimental  illustration. 

The  reader,  if  he  be,  as  is  not  improbable,  fond  of  abstract  speculation, 
such  as  is  found  in  the  logical  sections  of  the  Nyaya,  ought  not  to  regard 
with  impatience  the  discussion  of  facts  in  regard  to  the  properties  of  material 
things,  to  which  we  have  seen  fit  to  devote  the  2nd  Book,  because,  unless  we 
have  an  ample  body  of  recognised  facts,  it  is  impossible  properly  to  exemplify 
and  justify  the  logical  processes  of  scientific  enquiry  which  will  furnish  the 
subject  of  a  future  Book.  If,  on  a  hasty  glance,  it  should  seem  to  him  that 
the  discussion  of  wheels  and  hammers  and  ropes  is  beneath  the  dignity  of  phi- 
losophy, we  would  remind  him  that  his  own  revered  teachers  of  Astronomy 
give  to  the  learner  his  first  conceptions  of  the  arrangement  of  the  heavens  by 
means  of  an  ar miliary  sphere  formed  of  little  hoops  of  bamboo,  and  that  the  In- 
dian logician  has  not  disdained  to  study  the  wheel  of  the  potter,  though  he  has 
not  yet  learned  from  it  all  that  it  is  qualified  to  teach. 


SYNOPSIS    OF    SCIENCE. 


Glory  be  to  God  the  Moit  High  I 

Having  long  pondered  the  import  of  the  Aphorisms  of  Gauta- 
jsl^j  I  compose  a  treatise,  on  a  neir  plan,  showing  to  what  extent 
the  sentiments  of  the  English  coincide  with  those  of  Gantama. 
Through  the  divine  favour^  may  this  work  of  mine,  the  result  of 
not  a  little  labour,  treating  of  many  matters  in  few  words  and 
yet  plainly,  prove  acceptable  to  the  intelligent.'iB 

It  is  agreed  alike  by  the  learned  of  India  and  by  the  learned 
of  other  countries  that  the  Chief  End  of  Manf  is  not  to  be 
attained  without  a  knowledge  of  the  truth  in  regard  to  our  souls 
and  other  things  which  it  is  desirable  should  be  rightly  known. 
Those,  therefore,  who  aim  at  the  Chief  End  of  Man  are  bound  to 
strive  after  the  attainment  of  right  knowledge. 

The  attainment  of  knowledge  pre*8upposes  the  possession  of 
I^Qstruments  adapted  to  its  attainmcmt ;  therefore,  proceeding  to 


*  At  all  Sanskrit  books  commence  with  an  invocation  or  a  benediction, 
toggesting  in  some  measure  the  subject  of  the  work,  the  example  has  been 
followed  in  the  present  instsnce. 

t  This  expression  of  the  Westminster  catechism  corresponds  Yerbatim  with 
the  Sanskrit  expression  parafna-puruih'drtka. 


A   9TN0rStS  or  lOIBlfCC. 


consider  these  iiutramenU,  we  gire  them  the  first  place  ia  the 
eaumeratioD,  here  following,  of  the  topics  which  we  propose  to 
consider  in  succession. 


BOOK    1  ; 

SECTION  I. 

THE  END  OF  THE    PROPOSED  ENQUIRY. 

Aphorism  /. 

Since  a  knowledge  of  the  truth  is  conduci? e  to  the  attainment 
of  the  Chief  End  of  Man,  we  propose  to  enquire  into  the  troth 
respecting  (1)  our  instruments  for  acquiring  knowledge,  (2)  the 
objects  to  which  these  are  applicable,  (3)  the  state  antecedent  to 
knowledge,  ris.,  doubt,  (4)  the  motives  for  passing  from  the  state 
of  doubt  to  that  of  knowledge,  (5)  data  to  start  with,  whether 
popular  or  (6)  scientific,  (7)  the  steps  in  explicating  from  daU 
what  is  implied  in  them,  (8)  the  method  of  confuting  error,  to 
as  to  arrive  at  (9)  certaintj,  (10)  the  nature  of  fair  debate,  (II) 
of  wrangling,  (12)  of  carilliog,  (18)  of  fallacies,  (14)  of  dis* 
ingenuous  artifices,  (15)  futile  oppositions  and  (16)  nnfltnets  to 
be  reasoned  with.*^ 

«•  A  Hindu  reader  will  expect  that  we  should  here  state 
formallj  the  replies  to  four  questions, — vis. — What  is  the  object- 
matter  of  the  work  ? — What  is  the  motive  for  reading  it  ?^>Whst 


*  la  o«r  ftra  Afkbontm  «c  depart  Cfom  GftaUau  thus  far,  tliaA 
dccUm  the  atuiameiit  of  the  Chief  EbJ  of  Hmm  to  ivaall   nfftmntj   If 
knowMKC  of  the  truth,  ire  oa  the   other   hand   rtgmtd    kaowMfc  at   f  rrlt 
coodociag  to  its  attaiaoKBt.     What  auiy  be  rvqaitite  la  aiklttioa  4orf  aoc  heiv 
fall  to  be  coatidtrsd. 
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is  the  relation  between  the  object-matter  and  the  work  ? — and — 
Who  18  the  reader  to  whom  the  work  is  addressed  ?  To  these 
qaestions  we  thus  reply  : — The  object-matter  is  whatever  truth 
we  have  got  to  tell  in  regard  to  the  topics  above  enumerated ; — 
the  motive  for  reading  it  is  supplied  by  the  knowledge  of  truth 
that  may  be  found  in  it, — knowledge  of  truth  being  presumed 
conducive  to  the  attainment  of  the  Chief  End  of  Man ; — the  rela- 
tion between  the  object-matter  and  the  work  is  that  of  a  com- 
munication and  its  communicator  ; — and  the  reader  to  whom  the 
work  is  addressed  is  he  who^  being  devoid  of  malice,  wishes  to 
know  whatever  of  truth  we  have  got  to  tell  him, 

b.  As  the  knowledge  of  truth  is  not  directly,  but  mediately, 
conducive  to  the  attainment  of  the  Chief  End  of  Man,  the  next 
aphorism  declares  the  order  of  the  steps  through  which  it  con- 
duces to  that  end. 

Aphorism  IL 

The  Chief  End  of  Man  is  to  be  attained  not  without  the  remo- 
val of  such  False  Notions  as  lead  to  those  Emotions  from  which, 
in  our  present  Life,  arise  Actions  such  as  lead  to  misery.* 

a.  What  we  mean  to  say  is  this,  that  there  do  exist  erroneous 
notions  of  various  kinds ;  and  these  give  rise  to  improper  feel- 
ings, such  as  covetousness  or  envy ;  and  these  lead,  in  this  life, 
to  wicked  actions  ;  and  these  in  their  turn  lead  to  misery.     Now 

^  In  this  aphorism  whilst  retaining,  for  future  reference,  or  substituting 
equiralents  for,  the  terms  in  Gautama's  2d  aphorism,  we  dissent  from  him  in 
so  far  as  we  do  not  hold  that  all  emotions  deserve  the  name  of  faults  {dosha)  ^ 
nor  that  a  man's  being  bom  into  the  world  is  the  consequence  of  his  actions 
in  any  previous  life,  nor  that  the  removal  of  false  notions  will  necessarily 
and  of  itself  lead  to  beatitude.  We  agree  with  him  only  thus  far  that  the 
removal  of  false  notions  is  conducive  to  the  end  desired,  so  far  forth  as  their 
existence  places  obstacles  in  the  way  of  its  attainment. 


4  A  tmoftia  Of  •citaci. 

true  knowledge  paU  an  end  to  erroneous  notions  ;  mnd,  iinltM 
these  depart,  the  improper  feelings  which  they  prodnoe  will  not 
depart  ;*  and,  unless  these  bad  feelings  be  remofed,  the  wicked 
actions  which,  in  this  life,  arise  from  them,  will  not  depart  ;  aad 
unless  wicked  actions  be  done  awaj  with,  the  miserj  which  these 
entail  will  not  cease  ;  and  the  Chief  End  of  Man  is  inoompatibla 
with  the  continuance  of  miserj. 

b.  Now,  since  a  definition  will  be  looked  for,  of  each  of  the 
things  enunciated  in  the  1st  aphorism,  in  the  order  of  cnnnd- 
ation,  we  proceed  to  define  and  to  diride  the  instruments  in  the 
acquisition  of  knowledge — these  being  what  were  first  enoonced. 


SECTION  11. 

TOE  INSTRUMENTS  AVAILABLE  IN  PROSECUTING 

TOE  ENQUIRY. 

Our  instruments  adapted  to  the  attainment  of  right  knowledge 
are  (1)  the  deli?erances  of  sense,  and  (2)  the  recognitionof  signs 

a.  The  name  of  a  proof  is  also  giren  to  what  is  here  termed 
an  instrument  adapted  to  the  attainment  of  right  knowledge  or 
knowledge   of   the   truth.     We   difide   what   is  so  termed  into 


*  It  will  be  obtenrcd  that  mlaUn  »c  bold  UmI  evil  d««<U  teiia,  m  Um 
•siioot  of  ProridcBcr,  to  tbs  cril  of  tbe  doer,  mad  ml  ilccib  sriM  fro«  vrtl 
loeiiostaoat,  }ti  we  do  not  Mjr  tb«t  sll  enl  isclioolioaa  srve  (tttm  iirsaiowi 
jKHiottfl.  Whether  tbsl  be  tbc  cam  or  aot.  we  sre  not  aov  enqvifisf .  We 
agter  with  OauUaa  ooljr  that  fer^tbol  whaterer  eetU  sre  d«e  to  s  fdee  aeliea 
OUT  be  rx|»ertrd  to  eoaliaas  sotii  the  rtSMVftl  of  tbst  Islas  aolisa  m  whath 
ibey  take  tbeir  me. 
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two — the  same  to  which  are  usually  ^given  the  names  of  Percep- 
tion and  Inference. 

b.  But  then  some  one  may  ask^ — Since  Testimony  and  Com- 
pariaon  also  are  instruments  by  means  of  which  we  acquire  right 
knowledge,  how  comes  it  that  you  say  there  are  only  two*  such 
instruments  ?  To  this  we  reply, — that  Testimony  is  not  a  sepa- 
rately co-ordinate  instrument  of  knowledge,  because  it  is  just 
the  instrument  of  an  inference  (or,  in  other  words^  Testimony, 
when  received  in  evidence,  is  "  the  recognition  of  a  sign")  where 
the  sign  is  an  assertion.  So  again,  Comparison  (or  the  ascertain- 
ing that  an  object  never  previously  beheld  by  us  is  so  and  so, 
because  it  resembles  some  well-known  object  which  we  had  been 
told  that  so  and  so  resembled,)  is  nothing  else  than  inferring — in 
rdiance  on  testimony.  Hence  we  hold  that  there  are  only  two 
oo-ordinate  divisions  of  proof. 

c.  We  proceed  to  define  the  instruments  of  knowledge,  as 
thus  bi-partitely  divided,  in  their  order. 

Aphorism  IV. 

By  a  deliverance  of  sense  is  meant  the  knowledge  which  has 
arisen  from  the  contact  of  an  organ  of  sense  with  its  object. 

o.  That  is  to  say, — that  instrument  of  correct  knowledge 
which  arises  from  the  contact  of  an  organ  of  sense  with  its  ob- 
ject is  a  deliverance  of  sense,  or  a  sensation — such  as  that  of 
Sight  for  example. 

*  Gautama  holds  that  we  have  four  instruments  for  acquiring  knowledge. 
Kapila,  the  founder  of  the  Sdnkhya  school  does  not  recognise  Comparison  as 
co-ordinate  with  the  others  ;  and  KaQdda,  the  founder  of  the  Vais'eikika 
sebool,  recognises  only  two  memhers  in  the  first  diyision»  giving  the  reaioo 
wkidi  we  ba? e  adopted  above. 
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b.     Neit  we  have  to    define   and    diride  the  '  recognition  of 
a  lign.' 

Aphorism   I'. 

Now  the  recognition  of  a  sign,  which  it  preceded  thereby,  ia 
of  three  kinds,  (1)  haring  (as  the  sign)  the  prior,  or  (3)  ha?* 
ing  (as  the  sign)  the  poiterior,  or  else  (S)  consisting  in  the  ptr» 
cepiioH  qf  KomogentouMne$$, 

a.  In  sajing  '  preceded  thereby'  we  mean  '  preceded  by  a  dc- 
liTcrance  of  sense*  ( — for  else  the  recognition  of  the  sign  were 
impossible). 

b.  The  inference  is  said  to  be  a  priori  (or,  in  other  words,  the 
instrument  of  our  knowledge  inToWes  something  prior  to  what  is 
thereby  known,)  when  an  cflTect  is  inferred  from  its  cause  ;  as 
when,  from  the  rising  of  clouds,  it  is  inferred  that  there  will  be 
rain. 

c.  The  inference  is  said  to  be  d  posteriori  (or,  in  other  words, 
the  instrument  of  our  knowledge  iurolves  something  potierior  to 
what  is  thereby  known,)  when  a  cause  it  inferred  from  its  effect  ; 
as  when,  on  seeing  that  the  water  of  a  rircr  is  changed  in  coloar 
from  what  it  was  before,  or  that  the  channel  has  become  full,  or 
that  the  stream  runs  more  rapidly,  we  infer  that  there  has  been 
rain. 

d.  The  inference  is  said  to  he  from  anaio^y  (or,  in  other  words, 
'  the  perception  of  homogeneoutnets*  it  the  inttrument  of  o«r 
knowledge,)  when,  for  example,  on  teeing  tomewhere  a  ma&go« 
tree  in  blossom,  we  infer  that  the  mango-trees  in  other  places  also 
are  bloasomiog. 

f .  Although  we  do  not  hold  Comparison  and  Testimony  to  be, 
as  proofs,  co*ordinate  with  the  foregoing,  we  shall  follow  Gawta* 
ma*s  order,  in   now  describing  them,  so  that  the  reader  saay 
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know  what  cases  of  inference  these  two   are.     First,  then,  Com- 
parison, as  defined  by  Gautama^  is  as  follows. 

Aphorism  VI. 

The  ^  recognition  of  likeness'  is  the  instrument  in  the  ascer- 
taining, of  that  which  was  to  be  ascertained,  through  similarity 
to  something  previously  well-known. 

o.  That  is  to  say, — as  when  a  man,  having  been  told  that  the 
animal  called  the  Bos  Oavaeus  is  like  a  cow,  recognises  the  Bos 
Gavaeus,  on  first  seeing  it,  from  its  likeness  to  a  cow,  so  in  other 
cases  where  certainty  is  arrived  at  through  the  recognition  of  the 
resemblance  of  anything  to  something  previously  well-known^ 
the  instrument  of  knowledge,  according  to  Gautama,  is  Compa- 
rison {upamdna). 

b.    Testimony  is  defined  by  Gautama  as  follows. 

Aphorism  VII, 

Testimony  (as  an  instrument  of  right  knowledge)  is  the  word 
of  one  worthy  (to  have  his  words  implicitly  accepted  as  an  autho- 
rity). 

a.     Testimony  is  divisible  as  follows. 

Aphorism  VIII. 

It  is  of  two  kinds,  in  respect  that  it  may  be  '  that  whereof  the 
matter  is  seen',  or  ^  that  whereof  the  matter  is  unseen.' 

a.  By  the  '  it'  is  meant  testimony.  By  the  testimony,  or  ver- 
bal expression,  '  whereof  the  matter  is  seen'  is  meant  that  speech 
the  thing  referred  to  in  which  is  here  patent  to  the  senses, — as 
when  the  river  Ganges  is  what  is  spoken  of.  That  speech,  the 
things  referred  to  in  which  are  not  here  patent  to  the  senses,  is 
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what  we  memn  bj  '  that  whereof  the  matter  is  witeeii/— ae  ia  the 
caae  when  Paradiie  or  the  like  is  spoken  of.^ 


b.  Here,  for  the  present,  we  quit  the  topic  of  the  instrameots 
available  for  the  attainment  of  correct  knowledge. 

c.  As  it  will  he  eipected  that  we  thonld  oeit  conaider  what  it 
is  to  which  these  instruments  are  applicable,  we  now  tarn  to  the 
topic  of  the  obfectM  of  cognition. 


SECTION  III. 
THE  OBJECTS  ABOUT  WHICn  TOE    ENQUIRY    IS    CONCBRNUl. 

d.  \Vc  diride  and  define  as  follows  the  objects  coneemiof 
which  it  is  desirable  that  we  should  have  right  notions. 

Aphorism  IX. 

Soul,  body,  tense,  tense^objecty  understanding,  the  mind,  eril 
deeds,  eril  passions,  mundane  life,  retribution,  pain,  and  tha 
Chief  End  of  Man, — such  are  the  objects  concerning  which  it  b 
desirable  that  we  should  have  right  notions.f 

a.  Among  these  objects,  the  one  first  enounced,  na.  Sool, 
maj  be  thus  defined. 


*  Id  other  ivonU,  aMertuwt  arc  of  two   IlimU— where   the  \\\m%  iMtilti  ti 
optB  to  TertftcDtum  hy  the  tefiArt,  uhI  where  it  it  noC. 

t  Here  we  depart  from  GuiUnM   in  MihttitatiBg  '  eril  deeds*  lor  '  artieicy* 
(whieh.  m  hefore  reniArked,  we  do  doi  allow  to  he  evrotiallT  faaltr),— '  ml 
•ioat*  fof  '  f •oUt,'  Boder  whieb  head  GautMM  lavpe  all  the  tawtaoat,  gosd 
hMl.-Md  •  mmdaae  his*  for  •  tfiaiigrelioC  of  wjuch 
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Desire^  ayeraion,  volition^  pleasure,  pain^  and  knowledge,  are 
the  sign  of  the  Soul. 

a.  The  word  ^  siga'  here  means  a  characteristic  mark — or  that 
whereby  such  and  such  an  object  is  recognised. 

b.  Next  in  order  we  have  to  define  the  sense  of  the  term  Body, 

Aphorism  XI. 

The  body  is  the  site  of  muscular  action,  of  the  organs  £of 
sense],  and  of  the  sentiments  [of  pleasure  or  pain  experienced  by 
the  floul]. 

a.  '  Muscular  action'  {cheshtd)  is  that  species  of  action  which 
originates  in  voluntary  effort  {jprayatna). 

b.  The  '  organs  [of  sense]'  are  the  Sight  &;c. 

c.  The  ^  sentiments  [here  spoken  of]'  are  pleasure  and  pain. 

d.  The  meaning  is  this,  that  the  body  is  the  site  of  all  these  ; 
and  that  each  of  these  severally,  viz.,  the  being  the  site  of  mus« 
cnlar  action,  &c.,  is  a  characteristic  of  the  body. 

e.  Now  we  hare  to  divide  and  define  the  '  organs,'  which  next 
present  themselves. 

Aphorism  XII. 

The  organs  [of  sense],  viz.,  the  Smell,  the  Taste,  the  Sight,  the 
Touch,  and  the  Hearing,  are  what  apprehend  the  qualities  of 
the  Elements  and  of  things  formed  of  these. 

a.    Which  are  those   *  Elements'    shall   be  considered  pre- 
sently.    We  mean  here,   when  we  say  that  the  organs  of  sense 
what  apprehend  the  qualities  of  these  external  things,  that 

B 
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each  organ  it  ditiinguithed  bj  iu  apprehention  of  its  own  parti* 
colar  object  [ — the  Sight  apprehending  colour,  the  Hearing  ha?* 
ing  aound  for  ita  object,  &c.]. 

S.  Aa  we  ahall  be  aiked  what  we  mean  by  the  '  Ekoaeata* 
we  reply  :— 

Aphon$m  XIII. 

The  Elementa  are  Gold  kc.^ 

«.  Whether  '  earth  kc./  are  entitled  to  the  name  of  *  Elemcata 
{bkuia)  we  ahall  consider  in  the  sequel. 

h.  We  have  now  to  diride  and  define  *  Sense*object»*  whidi 
presents  itself  next  in  order. 

ApkortMm  XIV, 

Their  objects  are  the  qualities  of  the  Elements  and  of  thinga 
formed  of  these, — meaning  the  qualities  odour,  aaTOur,  ookmr, 
tangibility,  and  sound. 

o.  By  the  '  Elements'  we  mean  Gold  fcc.,  meaning  by  iha 
'  kc/  Tahous  things  that  will  be  spoken  of  in  the  sequeL  Tha 
qualities^  here  referred  to,  of  tbeae  farious  objects,  art 
fcc.i^these  being  the  objecu  of  the  senses. 

h.     We  proceed  to  define  * 


*  Here  »c  sre  eontlrsined  to  forefo  the  enploysicat  of  lbs  bsfvift  el 
Ueotama.  who  aayt  thst  "  Esfth,  Water.  Lifbt,  Air.  EtWr,— tWst  ate  Ikt 
*  Klemrttt*'  hhrnf)."  Vfha  may  be  hmI  f or  smI  SfUMt  the  tWery  thai 
MS  6vt  i|icetal  Mtbstrsts  for  tbo  qoabtiea  whteh  dfect  the  irt  tteses, 
bsre  ocrmium  to  coMidcr  furtbcr  oe.  In  the  eiees  itsM,  to  4eeo«e  ' 
thias%'  we  naj  employ  the  tsrei  hkiiiik.  i.  «.,  *  tbe  elcmoOs  fcc,* 
hj  tbs  '  &«.*  whatertr  it  coapouMlcdof  the  dcaMnls. 
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Aphorism  XV. 

Understanding  (buddhi),  apprehension  {upalabdhi)y  knowledge 
(Jndna), — ^these  terms  are  not  different  in  meaning. 

a.  *  Not  different  in  meaning' — i.  e.  synonymous. 

b.  '  Next  we  have  to  characterise  the  Mind. 

Aphorism  XVI. 

The  characterbtic  of  the  Mind  is  this,  that  there  does  not  arise 
[in  a  single  Soul]  more  than  one  cognition  at  once. 

a.  '  At  once' — i.  e.,  simnltaneously.  Of  course  you  must  sup- 
ply '  in  a  single  soul/ 

b.  The  sense  of  the  Aphorism  is  this,  that  the  sign,  or  charac- 
teristic, whereby  we  recognise  the  mind  (or  the  internal  organ 
of  the  Soul)y  is  the  habit  in  virtue  of  which  more  thoughts  than 
one  do  not  occur  at  once.* 

c.  We  have  next  to  define  Activity. 

Aphorism  XVIL 

Activity  is  that  which  originates  the  [cognitions  of  the]  under- 
standing and  the  [gestures  of  the]  body. 


^  The  English  reader  who  is  ■ccuttomed  to  hear  the  words  Soul  and  Mind 
employed  interchangeably  must  a?oid  ail  such  laxnesa  of  phraseology  when 
speaking  with  a  Hindd  metaphysician.  We  shall  have  occasion  in  the  seqnel 
to  compare  the  opinion  of  Oautama  with  that  of  Dagald  Stewart  respecting 
-ilie  non-simultaneousness  of  cognitions.  Meantime  let  it  be  carefully  remem- 
bered that  the  cogniiant  principle  is  here  spoken  of  as  the  Soul,  and  that  the 
term  Mind  {mtmas)  standi  for  the  '  internal  organ,*  or  faculty,  which  ministers 
to  the  Sonl—^r  Self--a«  the  '  external  organs*  also  minister  to  it. 
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«.     Tlius   activity    {pramriiii)  it  of  two^  turU,  tbroash  tU 
ting  the  I'liflentanding  to  work  or  the  Bodj. 

b.  It  in  alio  diTitible  into  two  kinds  through  the  distinction  of 
proper  nnd  improper.f 

c.  Wc  have  now  to  define  the  Passiona. 

Aphoriim  XVIIL 

[The  PattioDtJ  Desire  fcc.  have  this  characteristic^  that  ih«j 
actuato.| 

n.  '  That  they  actuate' — i.  e.»  that  they  are  causes  of  Actiritj* 
Desire  fcc.,  arc  what  are  distinguished  by  being  such*  The  mean- 
iog  of  the  '  &c.'  will  be  told  in  the  sequel* 

b.    Wc  hare  now  to  define  mnndane  life. 

Aphorum  XIX. 

[Mundane]  life  is  the  union  of  the  soul  with  sudi  bofiea  at  wo 
haTc  hcre.§ 


*  GanUiiDa  msket  it  of  thrts  toftt,  lN>lfliB(  tlist  to  bt  a  wpanCs  kiad  mhmlk 
or:;*inttet  the  attrmnccs  of  the  voies.     This  wc  look  opoa  as   bttaf 
nndcr  th^  mtoimI  bead. 


t  Wit)i  thti  iliftioftioQ  OaQtsnas,  lor  reasooi  prtn  ta  ear  TcrMa  of  IW  ins 
book  of  bit  Apboriiait,  it  not  conrcmcd.  Not  afrmaf  «ub  bua  tbal  mU  Activitjr 
\%  to  br  c»chcwrfl,  wt  ar«  csllcd  npoa  to  mark  tbc  duttBctioa.  OflbisaMfssaaa. 

t  OaoUias.  boMbfc  that  sU  Acttnty  oogbc  to  be  cacbtwcd,  fiTfs  to  all  Iht 
|«««*o««,  ^ood  aad  bod  alike,  tbs  conoion  asmc  of  *  faalls*  or  *  iMltafs*  (dsaAs).. 
Not  betof  QaiHiils»  we  ranaol  follow  biai  ia  tbis.  Wt  have  ModdUd  lit 
ApboriiiB  af  cof  am  I^T* 

4  Oaatann  deiliie*  Itfr  a«  a  flUie  of  tisawigntioa.    Thia 
adofil.     Onr  own  ilHInffMm  i«  aoC  at  Tariaiicr   wilb   Gsataais*a 
wr  demur  tr>  tbr  propoaition  that  ersrr  oae  wba  ia  ao«   bom   baa 
agaio  aad  a^ala. 
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o.    We  haye  next  to  define  the  fruit  of  actions,  or  Retribution. 

AphorUm  XX» 

The  fruits  of  our  actions  are  those  things  [whether  pleasurable 
or  painful]   which  are  the  consequences  of  our  Activity. 

a.  That  is  to  say,  retribution  is  the  experiencing  of  the  plea- 
sures or  the  pains  which  result  from  Activity  properly  or  impro- 
perly directed. 

b.  Fain  is  next  to  be  defined. 

Aphorism  XXL 

Pain  is  that  which  is  in  the  shape  of  vexation. 

a.  That  is  to  say,  pain  is  that  which  is  recognised  by  distress 
or  annoyance. 

6.  We  proceed  next  [not  to  define  but]  to  show  the  Chief 
End  of  Man  in  conjunction  with  its  cause. 

Aphorism  XXII. 

The  Chief  End  of  Man  is  to  be  attained  through  the  g^ace  of 
Ood. 

a  Here  we  quit  the  topic  of  the  definition  of  the  things  con« 
ceming  which  it  is  desirable  that  we  should  entertain  right  no- 
tiona. 

b.  Now  the  bare  enunciation  and  definition  of  the  Objects^ 


^  Gantenm  defines  the  Chief  End  of  Man  to  congiat  in  abiolote  emancipa- 
tMB  from  pain  and  joy  alike.  For  the  discussion  which  that  definition  is  calcu* 
brted  to  provokei  thit  it  not  the  place. 


H  ▲  tmoptu  or  act  net. 

concerning  which  it  ia  detimble  that  we  ahoold  entcrtaio  rif  ki 
notiona,  doea  not  enaure  a  correct  knowledge  and  belief  of  them. 
Demonatration  may  be  needed ;  and  thia  ia  preceded  bj  Doobi* 
We  hare  now  therefore  to  define  the  atate  intermediate  bet^ 
hearing  and  beHering— or  Doubt. 


SECTION  IV. 

CUMPLKTING  THE  TOPIC  OF  THE  PREREQllSITES 

OF  REASONING. 

Aphorism  XXIII. 

Doubt  ia  [what  reaulta]  from    the   perception  of  a 
[conjointly   with]  the  non- perception  of  a  difference^   and  the 
remembrance  of  a  difference.* 

a.  That  ia  to  aay, — Doubt  ariaea  '  from  the  perception  of  a 
aameneaa/ — i.  e.,  from  the  apprehending  of  aome  concrete  object 
which  poaaeaaca  charactera  common  to  it  with  other  objecta  ;  and 
'  from  the  non- perception  of  a  difference* — i.  e.  from  the  not  dia* 
ceming  any  character  auch  aa  diatinguiahea  the  object  from  all 
other  objecta  ; — and  '  from  the  remembrance  of  a  difference/ — i.  •., 
from  the  taking  into  conaideration  aome  apecial  character— anch 
aa  the  fact  of  being  a  post  or  the  fact  of  being  a  man — [the  ra- 
membrance  of  which  alternativca  keepa  up  the  doubt  ao  long  aa 
there  is  nothing  to  enable  ua  to  decide,  in  the  duak  for  inatancw, 
whether  the  object  which  appeara  to  be  of  the  height  of  a  maa  ia 
a  manor  a  poat]. 


*  Wo    bafc    taken  tbit    cMaitioo    from    Kmmidm    (id 

It  li  tiaiplcr  tbaa  thai  p^tm   by   Gaalaaa,  la  rvgard  to  Ibc 

23a  .iphoTMai  (-8ac  tbt  Baghak  miMa->  Ike 
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b.  How,  aince  one  makes  no  effort  for  the  removal  of  doubt  in 
tlie  absence  of  a  motive,  we  have  next  to  define  a  Motive. 

Aphorism  XXIV. 

That  thing  which,  .when  placed  before  us,  causes  us  to  act,  is  a 
Motive. 

o.  '  Placed  before  us* — i.  e.  proposed  to  us.  So  the  mean- 
ing is  this^  that  a  motive  is  an  object  of  desire,  which  [ — 
whether  the  desire  be  to  obtain  it  or  to  escape  it — ]  is  the  cause 
of  our  acting. 

b.  But,  in  every  enquiry,  to  reach  the  unknown  we  must  start 
from  the  knoum  ; — there  must  be  data.  The  knowledge  which, 
in  any  enquiry,  we  may  treat  as  requiring  no  demonstration,  is 
either  popular — being  that  on  which  the  unlearned  and  the  learn- 
ed are  at  one  ; — or  it  is  scientific— belonging  to  the  schools.  First 
then  we  have  to  define  a  popular  datum  or  '  familiar  case  of  a 
fact.' 

Aphoriim  XXV. 

In  regard  to  [some  fact  respecting]  what  thing  both  the  ordi« 
naxy  man  and  the  acute  investigator  entertain  a  sameness  of  opi« 
nion,  that  [thing]  is  called  a  '  familiar  case'  [of  the  fact  in  quea- 
tiou]. 

a.  Here,  by  '  the  ordinary  man'  we  mean  the  one  who  stands 
in  need  of  instruction,  and  by  the  '  acute  investigator'  one  compe- 
tent to  instruct  him.  Whatever  thing  they  entertain  a  '  sameness 
of  opinion' — i.  e.,  no  difference  of  opinion — regarding,  that  thing 
may  serve  as  a  '  familiar  case'  {drishfdnta)  in  regard  to  any  fact 
that  may  be  under  discussion.  So,  what  we  mean  to  be  under- 
stood by  a  '  familiar  case  of  a  fact'  is  anything  in  regard  to  which 
both  the  parties  in  a  dispute  are  agreed  that  there  is  no  doubt^ — 
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My  for  example,  iii  proving  that  there  is  fire  in  evck  aad  sock  a 
place,  the  culinary  hearth  will  be  accepted  bj  CTery  ooa  [ia  Iftdift) 
ni  a  familiar  rate  of  a  locality  where  there  is  always  fire  ;  and  km 
proving  that  there  is  not  fire  in  such  and  soch  a  place,  a  derp  Imkt 
will  be  admitted  to  be  a  familiar  case  of  a  locality  whore  Irw  « 
not  to  be  met  with. 


h.  Here  closes  the  topic  of  the  pre-reqaisttet  of 
[ — for,  although  scientific  data — see  Aph.  24.  b. — are  availakle^ 
in  the  schools,  aa  premises,  jet  they  were  firit  eatabliabcd  bf  a 
process  of  argumentation]. 

r.     We  have  next  to  define  a  scientific  '  tenet.* 


SECTION  V. 

(IP  PROPOSITIONS,  NOT  PAMILUR,  THAT  MAY  BE  IMPLOTtD 

IN  R£ASONLNG  WITUOIT  REQUIRING  TO  BE  EACH 

TIME  DEMONSTRATED. 

Aphorism  XXVI. 

A  *  tenet*  is  that,  the  steadfastness  of  the  acceptance  of  w 
rcata  on  a  treatise  [of  weight  and  authority]. 

a.  That  is  to  say, — a  tenet  is  an  assured  conrictaon  in 
of  some  matter  which  has  been  determined  in  some  system* 

b.  We  have  neit  to  divide  (the  *  teneta'  Ihaa 
generally]. 

Aphnrimm  XXVtl, 

[Tenets  are  divided   into  the  species  that  arc  deacribod  in  Ikr 
succeeding  aphorisms]  through  the  difference  between  a  * 
of  all  the  schools/  a  *  Dogma  peculiar  to  soBie  ooe  or 
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schools^'  a  *  Hypothetical  Dogma/  and  aa  *  Implied  Dogma.' 

a.  Thus  scientific  tenets  are  of  four  kinds.  First  then  we  have 
to  define  a  'Dogma  of  all  the  schook'  {sarva-tanira^siddhdnta). 

Aphorism  XXVIII. 

That  [position  or  tenet]  which  is  not  in  opposition  to  any  of 
the  schools,  and  which  is  advanced  [as  a  tenet]  by  [at  least]  some 
one  school,  is  [what  we  mean  by]  a  '  Dogma  of  all  the  schools.' 

a.  Such  a  tenet  of  all  the  schools,  or  of  all  systems  of  doctrine, 
is  the  fact  that  odour  is  to  be  apprehended  by  the  sense  of  «me//, 
and  so  on. 

b.  We  have  next  to  define  a  '  Dogma  peculiar  to  some  school' 
(prati'tantra-siddhdnta) . 

Aphorism  XXIX. 

That  [position]  which  is  [held]  established  in  the  same  school, 
and  which  in  another  school  is  [regarded  as]  not  established,  is 
[what  we  mean  by]  a  '  Dogma  peculiar  to  some  school.' 

a.  By  '  established  in  the  same  school'  we  mean  established 
in  one  school  and  not  in  another.  A  dogma  is  said  to  be  of  this 
kind — or  sectarial,  not  catholic — when  it  is  accepted  by  only  one 
of  the  parties  in  a  dispute.  Such,  for  example,  is  [at  present]  the 
European  tenet  of  the  earth's  motion. 

b.  The  next  to  be  defined  is  the  '  Hypothetical  Dogma* 
{adhikaratia'Siddhdnta) . 

Aphorism  XXX. 
That,  if  which  be  [held]  established,  [ — and  not  otherwise — ] 
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there  is  tbo  ctUblithing  of  aoother  point,  ii  [what  we  mean  bt ] 
a  '  Hypothetical  Dogma/ 

II.  The  nieaiiiug  in  thi^ — that,  that  position  [ — for  which  no 
evidence  is  oflfercJ  in  the  tir^^t  instance — ]  ii  a  hypothetical  dog- 
ma [or  hypothesis]  only  on  the*  establishment  of  which  taking 
place  [ — by  its  being  concetkd — J  docs  the  establishment  take 
place  of  another  proposition  under  consideration.  For  exam* 
pie, — you  can  cstabli^ih  that  Ci od  i^  nmniscient  only  when  you  have 
established  that  the  world  was  produced  [ — for  unless  this  be 
conceded,  it  is  in  vain  to  argue  that  the  world  furnishes  any  est. 
deuce  of  the  omniscience  of  its  /^roJucer  J. 

b.  Lastly  wc  hare  to  dctiue  an  '  Implied  Dogma*  [abkfwfaym* 
ma-siddhdnia)* 

Aphorism   XXX!, 

The  mention  of  some  particular  character  [which  mention,  by 
the  leader  of  a  school,  could  have  arisen  only]  from  his  having 
held  some  opinion  which  he  has  not  anywhere  eiplicitly  dcclartilt 
determines  an  '  Implied  Dogma.* 

a.  That  is  to  say, — an  'Implied  lK);;ma*  is  determined  by 
the  mention  of  some  particular  fact,  by  which  wc  are  made  aware 
that  the  teacher  held  some  opinion  which  he  did  not  explicitly 
deelare.  Thus,  for  eiamptt*,  Gautama  [by  speaking  of  the 
Mind  as  one  of  the  instruttuntM  of  knowledge]  implies  that  lie 
reckons  tlie  Mind  among  the  orf/am  [of  the  Soul,  although  be 
nowhere  ctplieitly  lays  down  tliis  tenet,  which  is  a  tenet  not  held, 
for  instance,  by  the  followiTs  of  the  Sdnkhya  school]. 

Ilorr  ends  tlie  topic  of  the  definition  of  'tenets*  that  taktf 
tlieir  |lace  in  argumentation. 

Wc  hare  ue&t  to  divide — previously   to  defining— Ike   1 
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bera  [of  a  demonstration]  which  present  themselves  next  in  or- 
der [of  the  topics  enumerated  in  the  first  aphorism]. 


SECTION  VI. 

THE    METHOD  OF   ARGUMENTATIVE    EXPOSITION. 

Aphorism  XXXII. 

The  members  [of  a  demonstration]  are  (1)  the  FropositioUi 
(2)  the  Reason,  (3)  the  Example,  (4)  the  Application,  and  (5)  the 
Conclusion. 

a.    Now  we  have  to  define  the  Proposition  (pratijna). 

Aphorism  XXXIIL 

The  Proposition  is  the  declaration  of  what  is  to  be  established. 

a.  That  is  to  say,— the  member  [of  an  argumentative  expo- 
sition] in  .which  we  state  what  we  intend  to  prove,  is  the  Proposi- 
tion, For  example — '*  The  Earth  is  in  the  form  of  a  globe,"  is  a 
Proposition  [ — what  we  here  undertake  to  prove  of  the  Earth 
being  its  globularity"]. 

b.  We  shall  next  define,  and,  by  [reference  to]  the  two 
subsequent  aphorisms,  divide,  the  Reason  {hetu),  which  presents 
itself  next  in  order  [of  those  enumerated  in  Aphorism  32]. 

Aphorism  XXXIV. 

The  Reason  is  the  means  for  the  establishing  of  what  is  to  be 
established  ;  [and  this  force  it  may  derive  either]  from  the  Ex« 
ample's  having  a  character  which  involves  another,  or  [conversely] 
through  the  Example's  wanting  a  character  the  want  of  which 
involves  the  absence  of  another. 
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fl.  Here  the  generic  definition  is  tlii»— that  *  the  RcAton  is 
the  meiuu  for  the  et tablithing  of  what  is  to  be  ettmbliaked/ 
That  a  Reason  may  be  of  I  wo  kinds,  is  declared  in  the  asaertioa 
that  it  derives  its  force  as  an  argument,  (1)  from  the  Example's 
having  a  character  which  involves  another,  or  (2)  from  the  Ex- 
ample's wanting  a  character  the  want  of  which  involves  the 
absence  of  another. 

b.     The  '  having  a  character  which  involves  another*   {§ddJkmr' 
mifa)   is  what   is  also   spoken   of  as   '  Agreement*  {ammafa,) — 
meaning  thereby  '  the  fact  of  some  positive  character's  being  to* 
variably  attended  by  some  other.'     Thus  then   the  Member   [of 
an   argumentative  exposition]  which   [Member,   or   Minor  Pre* 
miss,  as  well  as  the  Reason  which  it  sets  forth]    is  also  technical* 
ly  spoken  of  as  '  the  Reason',  may  be  that  which  propounds  a  Rea- 
son which  stands  in  relation  to  a  Universal  AiErmative.    For  ex* 
ample,  [we  may   assign    as   a  Reason  for  the    Proposition   that 
'  The  Earth  is  a  globe']  the  assertion — '  Because    its  shadow  [on 
the  Moon]  is  [invariably]  circular' — and  [this  we  may  allege  at 
standing  in  relation  to  the  Taiversal  Affirmative  that]  ^  whatever 
has  an   invariably   circular  shadow  is   seen  to  be  a  globe, — as   ia 
the  case  with  a  billiard-ball,  for  example.' 

e.  The  *  wanting  a  character  the  want  of  which  involves  the 
absence  of  another'  (vaidharmya)  is  what  is  also  spoken  of  aa 
•  Disagreement'  (rjfa/irfi:a),— meaning  thereby  *  the  fact  of 
some  given  negative  character's  being  invariably  attended  by  the 
negation  of  some  other  character.'  Thus  then  the  Member 
termed  '  the  Reason'  [or  Minor  Prcmist>]  may  be  that  which  pro* 
pounds  a  Reason  which  stands  in  relation  to  a  Universal  Negative. 
For  example,  we  may  assign  as  a  Reason,  in  support  of  the  fore* 
going  Proposition,  the  same  assertion  as  before — vix.,  *  Becmnie 
its  shadow  is  invariably  circular,*  and    [this   we   may  allege  aa 
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•landing  in  relation  not  oa  before  to  a  Universal  Affirmative  but 
to  the  following  Universal  Negative^  viz.,]  ''  Nothing  which  is 
not  a  globe  casts  invariably  a  circular  shadow/' — as  a  post^  for 
instance. 

rf.  We  have  now  to  define  the  *  Example'  which  presents  it- 
self next  in  order  [of  those  enumerated  under  Aph.  32], 

Aphorism  XXXV. 

The  Example  is  some  [undisputed]  '  familiar  case  of  a  fact' 
[see  Aph.  25],  which,  through  its  having  a  character  which  is 
invariably  attended  by  what  is  to  be  established,  establishes,  [in 
conjunction  with  the  Reason  ]  the  existence  of  that  character 
which  ia  to  be  established. 

a.    When  we  employ  the  term  'Example'  to  denote  that  third 
^lember  of  a  demonstrative   exposition   in  which   the  actual  Ex- 
ample is  propounded,  we  mean  by  the  term  *  Example'  that  [Ma- 
jor] Premiss  which   causes  us  to   admit  the   Subject's  possession 
of  what  is  to  be  proved,   this  being  seen  to  follow  from  the  pos. 
session  of  the  instrumental  mean  [which  we  have  already  spoken 
of  as  the  'Reason'].  For  example — when  it  is  alleged  that  every 
thing  which   invariably  casts  a  circular   shadow   is  globular—'  as 
is  a  billiard-ball,'    [which   invariably  casts  a  circular  shadow, — 
the  recognition  of  this  fact  causes  us  to   recognise  the  globularity 
of  the  Earth — the  Earth  having  been  already  allowed  to  possess 
the  character  of  invariably  casting  a  circular  shadow]. 

^.  [  But  the  '  Example/  as  already  remarked,  may  be  of  two 
l^inds;  so  that]  we  have  now  to  define  the  Example  in  which 
•ome  two  given  characters  [instead  of  being  both  present]  are 
Wh  absent. 

Aphorism  XXXVL 

Or  the  Example,  on  the  other  hand,  wanting  some  character 
^^^  want  of  which  involves  the  absen<;e  of  some  given  character. 
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[may  co-operate  ia  establishing  what  is  to  be  eatebHihcJ)  )m  i 
process  the  coarerse*  of  that  [declmred  ia  the  piceediag  aphof* 

ism]. 

a.  '  By  a  process  the  converse  of  that' — i.  e.  by  eihibiUi| 
the  invariable  absence  of  the  alleged  Reasoa  where  theie  » tk 
absence  of  what  is  to  be  established.  And  thus  an  '  Esassph 
of  concomitant  negatives'  {vyatirek^tuUkara^a)  means  one  vkick 
[ — conveyed  in  a  Major  Premiss  consisting  of  a  Universal  Xc|a- 
tivc — ]  declares  the  invariable  absence  of  the  alleged  Rea- 
son irhcre  there  is  the  absence  of  the  character  the  presence  of 
which  we  wish  to  establish.  For  instance — '  Nothing  which 
is  not  a  globe  ca^its  iiiviirlably  a  circular  shadow, — as  a  post,  far 
example,  [ — or  us  a  circular  disc,  which,  not  bcini^  a  globe,  iocs 
not  invariably  cast  a  circular  shadow,  though  it  may  d<i  si  :t 
certain  position^]. 

/>.  \Vc  have  now  to  dcliu!.'  the  '  Applic.ition'  [Hpaniya)  ihich 
pri'scnts  itself  nc\t  iu  order  [oftUoiC  enumerated  in  .\phon«a 
•Vi  J. 

Apfiorigm  XXXVII. 

The  '  Applicatiou'  is  the  rc-^itatcmcnt  of  that  iu  respect  cf 
%«lii(*h  something  is  to  be  cstablinhod, — this  re-statement  dcclir- 
ill:;  it  I-}  be  so  or  not  «'/,  as  regards  the  '  Example.* 

tt.  Hy  '  that  in  respect  of  wliioh  something  is  tj  be  estabilfth• 
(l!.*  \Te  iicre  mean  tlie  Subject  of  the  Proposition.  By  the  '  rr- 
«:.!(•  UK'iit  a^  re;;ards  the  Eiianiple/  we  mean  that  Member  [of  aa 

Tlii«  iffi-r«  to  thr  "  c«iiifr«uiii  1>%  negation  ;  or.  at  •!  itcMiiinioal^  rml.c^.  ^ 

J  .ti-i-fn.*ui't9.'*     nfniiuli  Whttrly  ilictkiiil    liit  1*  >(pc.   B.  11.  ch.  JJ    k  I. 

If!:  ar«-ii  *  thftC  v\xr\    t'iii«rr«Al    AftirmstiYi'  iu«%    *'  he  im»U  roo«crtr\i    la  :!.• 

t'i>"  f    7  .     Krcr)  port  m  •  man  of    sniiui ;   thrrt/orr    lie  who  it  dwC   a  maa 

•.'Ml. lit  II  ii'^c  a  |><Ki  .'*     iir,  '    Njuc   but  a  aian  uC  ^coiat  caa  be  a  pocf " 
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argumentative  exposition]  in  which  the  Subject  is  declared  to 
agree  with  the  Example,  or  to  differ  from  it,  as  far  as  regards  the 
question  in  hand.  This  re-statement  may  assume  two  forms  ac- 
cording as  the  Example  is  direct,  or  negatively  converse.  •  The 
re-statement  of  the  Subject  takes  the  form  of — ^  And  this  is  so' 
— when  the  re-statement  has  reference  to  a  direct  Example. 
Thus  the  re-statement  may  be  '  And  this  Earth  is  so,  [ — when 
the  Major  Premiss  involves  a  direct  Example, — i.  e.,  when  it 
runs  thus — '  Whatever  is  possessed  of  a  shadow  invariably  circu- 
lar is  a  globe — as  a  billiard-ball  is'].  The  re-statement  in  regard 
to  the  Subject  takes  the  form  of  '  And  this  is  not  so,' — when  the 
re-statement  has  reference  to  a  negatively  converse  Example. 
[Thus  the  re-statement  may  be  *  And  this  Earth  is  not  so' — when 
the  Major  Premiss  involves  a  negatively  converse  Example  ; — i.  e., 
when  it  runs  thus — '  whatever  is  not  globular  is  not  possessed  of 
a  shadow  invariably  circular, — as  a  post,  for  example;' — but  'this 
Earth  is  not  so,'  for  the  Earth  has  a  shadow  invariably  circular] . 

b.  We  have  now  to  define  the  ^  Conclusion'    {nigamana). 

Aphorism  XXXVIII. 

The  '  Conclusion^  is  the  re-statement  of  the  '  Proposition'  [as 
bebg  now  authorized]  by  the  mention  of  the '  Reason.' 

a.  The  '  mention  of  the  Reason' — i.  e.  the  mention  [ — in- 
volved in  the  steps  between  the  Proposition  and  the  Conclusion — ] 
of  a  character  of  the  Subject  which  is  distinguished  by  being  in- 
variably attended  [by  that  which  we  wish  to  establish] .  This 
re-8tatement  of  the  Proposition — authorized  thereby — constitutes 
the  Member  [of  an  argumentative  exposition]  which  we  mean 
by  the  '  Conclusion.'  Fpr  example,  [our  conclusion  may  be] 
'  Therefore  [ — i.  e.  for  that  Reason — ]  the  Earth  is  a  globe.' 

h.  Here  concludes  the  topic  of  the  method  of  argumentative 
exposition. 
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r.  But,  thus  far,  we  Laro  been  thown  an  arraiifeaent  for 
hearing  only  one  tulc  of  the  question,  and  bow  can  we  be  mre 
that  the  opposite  i%  not  the  right  one  ?  Before  making  up  o«r 
min(!%  we  niu»t  hear  both  aidct.  Next,  therefore,  before  defin« 
ing  '  Afcertainment'  we  have  to  define  the  *  Confutaiioa*  {imrkm) 
of  objcctiont . 


SECTION  VII. 
CONCLUDING  THE  TOPIC  OF    DEMONSTRATION. 

Aphorism  XXXIX. 

'Confutation* —  [which  i%  intended]  for  the  ascertaining  oC 
the  truth  in  reg.ird  to  any  thing  the  truth  in  regard  to  which  it 
not  thoroughly  discerned — is  reasoning  from  the  presence  of  tbe 
reason  [which  would  not  be  present  if  that  which  is  to  beetta* 
blishcd  were  not    present]. 

a.  [In  other  words,  the  confutation  of  him  who  deniea  tW 
conchmion  of  a  sound  arf^umrnt  while  he  admita  the  premisra, 
consists  in  our  directing  him  to  look  at  it  from  an  oppoaite  point 
of  %-irw.  To  one  who  admits  that  the  Flarth's  shadow  on  the 
M(M>n  is  inTariably  circular,  and  that  what  casta  a  shadow  in- 
rariably  circular  must  he  a  globe,  but  who  still  besitatea  to 
adroit  that  the  Earth  is  a  globe,  we  remark] — for  example — *  If 
the  Earth  were  not  a  globe,  it  would  not  have  a  shadow  inTah* 
ably  circular.* 

We    have    now    to   define   *  Ascertainment*  (mir^fm)   mhtck 
presents  itself  next  in  order. 
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Aphorism  XL. 

*  Ascertainment'  is  the  determination  of  a  matter  by  dealing 
with  both  sides  of  the  questioni  after  having  been  in  doubt. 

a.  That  is  to  say — '  Ascertainment'  is  the  settling  of  the 
question  by  the  establishing  of  the  one  view  of  it  and  the  con- 
futing of  the  other  view. 

b.  Here  ends  the  first  diurnal  portion  of  the  first  Book. 

c  But  an  honest  enquirer  after  truth  may  have  heard  both 
rides  and  still  be  in  perplexity.  Amicable  '  Discussion'  {vddaj 
it  then  open  to  him  ;  and  this  we  proceed  to  define. 


THE  SECOND  DIURNAL  PORTION. 


SECTION  VIII. 

THE  TOPIC  OF    CONTROVERSY. 
We  have  now  to  define  amicable  '  Discussion'    {vdda). 

Aphorism  XLI, 

*  Discussion'  is  the  undertaking  [ — by  two  parties  respective* 
ly^]  of  the  one  side  and  of  the  other  in  regard  to  what  [condu- 
non]  has  been  arrived  at  by  means  of  the  five-membered  [pro- 
cess of  demonstration  already  explained ; — this  discussion]  con- 
luting  in  the  defending  [of  the  proposition]  by  proofs  [on  the 
part  of  the  one  disputant]  and  the  assailing  it  by  objections  [on 
the  part  of  the  other, — the  discussion  being   conducted  on  both 
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•idekj  nithout  iliicordancc  in  retpeot  of  the  tenett  [or  priacipUi 
on  which  the  coDclutioD  i%  to  drpcnd]> 

a.  SiDce  thoM  who,  (under  the  pretence  of  •ecking  t^  trolh,) 
are  dUhooestlf  eager  for  victory,  will  wrangU,  we  bate  seit  to 
define  *  Wrangling'  fjalpa). 

Aphorism  XLII. 

'  Wrangling/  consisting  in  the  defence  or  attack  [of  a  prope- 
tition]  by  means  of  «  Frauds*  [—tee  Aph.  60—],  «  FuUiiuea* 
[•^•cc  Aph.  5H — ],  and  *  What  calls  for  nothing  save  aa  iadaf« 
nant  rebuke*  [•'See  Aph,  50.—],  is  what  takes  plaoa  after  tka 
procedure  aforesaid  [ — that  is  to  say  after  a  fair  course  of  argw* 
mcntntion, — supposing  this  to  have  failed  to  bring  the  disputaaU 
to  an  agreement]. 

a.  So — what  wc  mean  by  '  Wrangling*  is  the  discourse  of  oae 
bent  only  on  victory,  and  indifferent  which  side  of  the  qoestioa 
is  establishctl,  prou-lod  he  secure  the  credit  of  a  victory. 

6.  DisingcnuouH  persons  who  have  not  sufficient  skill  for 
'  Wrangling*  [ — which  implies  the  {lossession  of  sufficient  skill 
to  take  up  a  position  and  maintain  it — ],  have  recourse  to  c«. 
willing.     We  have  neit,  therefore,  to  define  '  Cavilling*  (n/ey^) 

AphoriifM  XLI/i. 

[—     .,  •  wrangling' — ],  when  devoid  of  [any  attempt 
eitablishing  of  the  opposite  side  of  the  quettioa. 


rr  «bo  colUtcB  the  Lpgliftb  tcnioD  mlh  ikc  Ssaskrit  «dl 
SI       rarioos  other  pUrts,    r&pUulory  cUuwt  mn  lattrud 
Ni  of  the  Apkorum  mitcsd  of  being  lukjgiDed  to  the 
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flte  That  i«  to  say,— when  a  disingenuous  dispatant,  eager  for 
Ticiory,  attempts  to  establish  nothing,  but  confines  himself  to, 
carping  at  the  arguments  of  the  other  party,  he  is  said  to  cavil. 

h.    Here  the  topic  of  '  Controversy'    is  concluded. 

c.  Now,  wranglers  and  cavillers,  when  they  do  not  find  good 
reasons  to  support  their  positions,  make  use  of  what  merely  look 
like  reasons ; — and  even  the  honest  enquirer,  by  mistake,  may 
make  use  of  such ; — therefore  we  now  precede  to  define  and  divide 
the  '  Semblance  of  a  reason'  {hetivdbhdsd)  which  presents  itself 
next  in  order  [of  the  topics  enumerated  in  the  first  Aphorism]. 


SECTION  IX. 

OF  FALLACIES,  OR  WHAT  ONLY  LOOK  LIKE  REASONS. 
BT  MEANS  OF  WHICH  A  MAN  MAY  DECEIVE 
HIMSELF  OR  ANOTHER. 

Aphorism  XLIV. 

The'  Semblances  of  a  reason'  are  (1)  the  'Erratic,'  (3)  the 
'Contradictory,'  (3)  the  'Equally  available  on  both  sides,'  (4) 
thst  which  is  '  In  the  same  case  with  what  is  to  be  proved, 
and  (5)   the '  Mistimed.' 

a.  By  the  'Semblance  of  a  reason'  we  mean  a  mere  ap- 
peirance  which  is  like  a  reason,  or,  in  short,  a  bad  reason. 

h.  Of  this  class  we  proceed  to  define  the  first,  via.,  the 
'Erratic'  {savyabhichdra). 

Aphorism  XLV. 
That  [semblance  of  a  reason]  is  '  Brratic'  which  attends  not 
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merely  the  one  [chenicter,  which  it  ie  employed  to  prove,  bvt 
ettenda  alio  the  absence  of  that  character] . 

a.  This  '  Erratic*  semblance  of  a  reason  may  be  sabdirided, 
as  we  shall  have  occasion  to  see  in  the  sequel. 

b.  We  hare  now  to  define  the  '  Contradictory*  {nnM\&) 
semblance  of  a  reason,  which  comes  next  in  order. 

Aphorum  XLVI, 

That  [semblance  of  a  reason]  is  called  '  Contradictory'  which 
is  repugnant  to  what  is  proposed  to  be  established. 

a.  In  other  words, — after  baring  proposed,  or  stated,  that 
which  is  to  be  prored,  a '  Contradictory'  semblance  of  a  reaeoft 
IS  one  employed  which  is  opposed  thereto,  or  inrariably  attended 
by  the  negation  of  what  is  to  be  established  : — as  if,  for  example, 
one  were  to  argue  ''  This  is  fiery,— because  it  is  a  body  of  w»» 
ter/' 

b.  We  have  now  to  define  that  semblance  of  a  reason  whiek 
is  *  Equally  arailable  on  both  sides'  (/imia/avataaie),— this  pre* 
eenting  itself  next  in  order. 

Apkori$m  XL  VII , 

Thnt  [pretended  reason]  from  which  a  question  may  arise  ae 
to  whether  the  case  stands  this  way  or  the  other  way,  if  employed 
with  the  riew  of  determining  the  state  of  the  case,  is'eqaally 
arailable  on  both  sides'  [of  the  dispute]. 

o.  That  is  to  say  ; — that  reason  emplorcd,  or  adduced,  fortW 
ascertainment  of  one's  own  proposition,  or  the  negation  of  tke 
other's  proposition,  is  called  '  the  same  for  both  sides' :— >b«t 
tthieh  reason  ? — that  from  which  two  opposite  riews  may 
[—-so  that  nothing  is  settled  by  it  at  all]. 
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6.  For  example^— suppose  a  man  argues  that  Sound  is  eternal, 
becattse  it  has  the  nature  of  Sound,  his  opponent  will  be  pro- 
Toked  to  retort  that  Sound  is  not  eternal,  just  because  it  has  the 
nature  of  Sound, — the  argument  having  just  as  much  force  on 
the  one  side  as  on  the  other. 

c.  We  have  now  to  define  that  semblance  of  a  reason  which 
is  '  In  the  same  case  with  what  is  to  be  proved'  (sadhyasama), — 
this  presenting  itself  next  in  order. 

Aphorism  XLVIIL 

And  it  [ — the  alleged  reason — ]  is  *  In  the  same  case  with  what 
29  to  be  proved/  if,  in  standi og  itself  in  need  of  proof,  it  does  not 
differ  from  that  which  is  to  be  proved. 

a.  If  the  reason  stands  in  need  of  being  proved  too,  just  as 
the  proposition  stands  in  need  of  being  proved,  then  it  is  said  to 
be  in  the  same  case  with  what  is  to  be  proved,  and  therefore 
the  expression  '  unestablished'  {asiddha)  is  employed  iii  speak- 
ing of  such  a  reason.  And  this  '  uaestablishedness'  or  '  un- 
reality' is  of  several  descriptions,  as  will  be  seen  in  the  sequel. 

b.  We  have  now  to    define  the   '  Mistimed'   {kdldtita)   sem- 
blance of  a  reason, — which  comes  next  in  order. 

Aphorism  XLIX, 

That  [semblance  of  a  reason]  is  said  to  be  '  Mistimed'  which  is 
adduced  when  the  time  is  not  [that  when  it  might  have  availed]. 

a.  For  example, — suppose  one  argues  that  fire  does  not  con* 
tain  heat '  because  it  is  factitious,' — the  argument  is  '  Mistimed' 
if  we  have  already  ascertained,  by  the  superior  evidence  of  the 
•entes,  that  fire  [ — granting  it  to  be  factitious — ]  does  contain  heat. 

h.    Here  condudes  the  topic  of  the   Semblance  of  a  reasoxi* 
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€.  We  romarked  ihtl  aa  booMt  enqnirtr  maj,  UMdv«rl«at^. 
Uke  the  ttmbUnot  of  a  reatoD  for  a  roal  ono ;  bnl  vhtti  w 
haTO  ntst  to  dafina  are  the  tricks  which  are  aaplojad  onlj  by 
the  diahoDMt  dUpotant. 


SECTION  X. 

OF  THE  TRICKS  EMPLOYED  BY  TBE  DISHONEST  DISmTAIfT 

TO  THWABT  THE  OTHER  PARTY. 

Aphorigm  L. 

'  Uofaarnett*  (cMoAi)  it  the  opposing  of  what  is  propoaodad  by 
means  of  assuming  a  different  sense  [from  that  which  thm  objaclor 
well  knows  the  proponnder  intended  his  tarma  to  eon?ey]. 

a.    We  proceed  to  ennmerate  the  diTisions  of '  Unfsimaaa  ' 


Apkoritm  LI. 

It  [— Tit-y  *  Unfaameas' — ]  is  of  three  kinds,  (1)  Fraad  ia 
of  a  term,   (2)  Fraud  in  respect  of  a  genos,  and   (S)   Fraad  in 
respect  of  a  trope. 

a.    Of  these  we  shall  now  define  '  Fraud  in  respect  of  a 
{vdk^chkala). 

Apkorum  LIL 

'  Fraud  in  respect  of  a  term*  is  the  assigning  a  meaaing 
than  [the  objector  well  knows]  was  intended  bj  the  speabar 
be  named  the  thing  b j  a  term  that  happened  to  be  ambigwo^s 


a.    For  example, — if  some  one  says  "  A  cow  (ym)    has 
— a  cariller,  recollecting  that  the  word  yaa  is  explained  in  Ika 
dictionary  to  mean  an  elephant  aa  wall  aa  a  cow,  any 
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'^IT&it!-'^^  joa  sty  that  an  ebpAan/ has  horns  ?" 

6«  We  have  next  tp  define  '  Fraud  in  respect  of  a  genus' 
{sdrndnffochchhala). 

Aphorism  LIIL 

'  Fraud  in  respect  of  a  genus'  is  the  assuming  that  somethio^ 
is  spoken  of,  in  respect  whereof  the  fact  asserted  is  impossible, 
because  [forsooth]  this  thing  happens  to  be  the  same  in  kind  with 
tliat  of  whieh  the  fact  asserted  is  possible. 

a.  For  example,  on  some  one's  saying, '  This  is  a  '  Br&hman,' 
— he  must  be  possessed  of  learning  and  conduct' ; — the  other, 
assuming  that  he  here  deduces  the  possession  of  learning  and 
conduct  from  the  fact  of  being  a  Br&hman,  says-:-'  How  can  that 
*  be  ? — for,  the  possession  of  learning  and  conduct,  if  deducible 
'  from  the  fact  of  being  a  Br&hman,  would  be  found,  where  it 
'  cannot,  in  his  childhood*  {The  other,  of  course,  meant,  as  the 
objector  very  well  knows,  to  speak  of  a  Br&hman  who  has  lived 
tong^enoug^  ii^  the  world  to  render  it  possible  for  liim  to  sturdy, 
in  which  case  the  probability  is  that  he  will  have  studied]. 

i.  We  hav«  nest  to  define  ^  Fraud  in  respect  of  a  trope' 
[^poehirachehhala). 

Aphorism  LIV. 

'Fraud in  respect  of  a  toope'  is  the  denial  of  the  truth  of  the 
Matter,  when  the  assertion  was  made  in  one  or  otiber  of  the 
modes,  [viz.,  literal  or  metaphorical, — which  it  suits  the  purpose 
A  the  objector  to  invert]. 

c  For  example,  in  the<)ase  c^  such  an  as  sertionas  '  The  acaf- 
Uii  cry  out;'  [ — somewhat  a&adogous  to  the  English  phraseology 
'  The  pit  and  gallery  applauded'—]  a  dishonest  opponent  will  say 
'  It  is  only  those  stsmdrng  on  the  scaffolds  that  cry  out'  [ — as  jf  ^ 
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other  had  metnt  to  mtke  the  auertioD  literally  of  the  eoefcUe 
b.     Here  it  maj  be  proper  to  anticipate  an  objection. 

Aphorism  LV. 

*  Fraud  in  respect  or  a  trope*  [^me  one  may  fsncj  at  Hf^ 
sight — ]  is  just  *  Fraud  iu  respect  uf  a  term/  for  it  doea  not  dif* 
fer  therefrom. 

a.  The  meaning  of  this  ohjcction  ii,  that  Fraud  it  of  omly 
two  kiuds,  not  of  three  kiiiJ^i ;  for  Fraud  in  retpecl  of 
a  trope  is  juit  Fraud  in  respect  of  a  word,  teeing  that  theat 
agree  in  the  as%umption  that  notnc  word  wa«  employed  in  aootlicr 
tense  than  that  in  which  it  was  well  enough  known  thai  the 
tpeakcr  did  employ  it. 

6.    Thit  objection  we  proceed  to  oTcrrule. 

Aphorism   LVI. 

It  it  not  to  [at  the  objector  in  Apboritm  B5  sappoaet,] 
thev  dn  differ. 

a.    To  show  that  the  opposite  view   iuTolfea  aa  absiudity 

remark  : — 

Aphorism  LVIL 


Or  if  there  were  no  distinction  where  there  it  «ay  aimil 
of  character  [ — a^  there  no  dou^it  is  between  the  two  tpcciet  of 
Fraud  under  consideration — ]  then  we  thould  hate  only  m# 
kind  of    Fraud. 

o.  That  is  to  tay, — if  no  distinction  it  to  retnlt  from  aay 
property  whatever  provided  there  be  #OMe  timilarity  uf  Datari^ 
then  '  Fraud*,  in  as  much  as  each  Tariety  bat  a  common  naloi* 
to  far  forth  as  each  is  a  '  Fraud/  would  not  be  even  of  two  kui^ 
at  the  objector  it  understood  to  bold  that  it  it. 
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d.    Here  conclndes  the  topic  of  Fraud  in  disputation. 

c.    We  haye  now  to  define  '  Futility/  which  presents  itself 
next  ]&  order. 


SECTION  XI. 
^         or  FUTILE  OBJECTIONS  AND  HOPELESS  STUPIMTV. 

Aphorism  LVIIL 

Futility  consists  in  the  offering  of  objections  founded  on[som& 
mere]  similarity  or  difference  of  character  [ — without  regard  to 
the  question  whether  the  fact  asserted  bears  any  invariable  rela- 
tion to  that  character]. 

a.     The  expression  'founded  on  similarity  or  difference  of  cha- 
racter' is  a  definite  one  [ — intended  to  convey  just  so  much,  and 
to  exclude  everything  beyond — ]  :   therefore  the  meaning  is  this, 
that  Futility  consists  in  objecting,   or   taking  exception,  on  the 
ground  of  similarity  or  difference   of  character  without  respect  to 
vxBoriableneis  of  association  [between  the  character  and  that 
whereof  it  is  taken   as  a   sign  of  the   presence  or  the  absence. 
For  example,  if  it  were  propounded  that  'The  man  is  unfit  to  tra- 
vel^ because  he  has  a  fever,^it  would  be  futile  to  object  that  'The 
man  is  fit  to  travel,   because  he   is  a  soldier' — there  being  no 
iQTariableness  of  connection  between  the  being  a  soldier  and  the 
being  fit  to  travel], 

i.    We  have  now  to  define  ^Unfitness  to  be   argued  with' 
(si^aAotMona), — the  topic  which  presents  itself  next  in  order. 

£ 
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ApkarUm  LIX 

Unfitnett  to  bo  argned   with  coniista  in  one's 
underttandiDg,   or  not  UDderstmnding  at  all. 

«.  The  term  here  rendered  'Unfitness  to  be  arguedwith  *  sig- 
nifies literallj  the  place,  i.  c.  the  tnggestcr,  of  censure  or  re- 
buke :  [ — for  if  a  roan  ttupidlj  roitunderstandt  jou  or  does  not 
understand  jou  at  all,  and  yet  still  persists  in  tr}'iog  to  make  a 
show  of  opposition,  then  the  matter  has  come  to  that  point  where 
there  is  nothing  left  for  it  but  to  rebuke  him  and  drop  the  dis- 
cussion]. 

b.  In  order  to  prerent  the  mistake,  [into  which  some  might 
fall,  of  supposing]  that  there  ii  no  subdiriton  of  Futility  and 
Unfitness  to  be  reasoned  with,  [ — the  subdivittons  of  which 
will  be  stated  in  their  proper  place — ]  wc  remark  as  foliowf. 

Aphorism  LX. 

Since   each   of  them    is   of  different    kinds,     <  Futility*   and 
Unfitness  to  be  reasoned  with'  arc  of  various  dcsc.iptious  [which 
will  be  considered  in  the  -kiucI]. 

a.  But,  as  other  qurttions  arc  more  pretting,  their  subditiMOtt 
is  not  made  at  present : — such  it  the  import  of  the  Aphorism. 


i:ND  op  the    PiaST  B<jr>K. 


[     35     ] 
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SECTION  I. 

OF  THE  FIVE  SENSES. 

In  the  Ist  Book*  the  Senses  and  their  Objects  were  enume- 
rated. Now  each  of  these  is  to  be  described  more  fuUj  ;  and 
first  of  the  Sense  of  Smellf  {ghrdna). 

Aphorism  /. 
The  organ   of  Smell  resides  in  the  nose, 
a.     Particles  issuing  from  odorous  bodies  and  drawn  into  the 


*  In  the  second  and  subsequent  Books  we  do  not  follow  the  order  of 
Gaatama's  second  and  tuhsequent  Books.  His  first  Book  contains  the  germs 
of  his  whole  philosophy.  Having  re-written  the  first  Book,  we  proceed  to  de?e- 
lope  its  genns  in  the  order  that  seems  most  likely  to  lead  on  the  understand- 
ing from  the  point  reached  to  the  point  which  we  desire  to  reach. 

t  Reid  ( — selB  Sir  Wm.  Hamilton's  edition,  p.  104)  says  that  the  principle 
of  proceeding,  in  an  exposition,  from  the  more  simple  to  the  more  complex^ 
"^ought  to  determine  us  to  make  choice  eyen  among  the  senses,  and  to  give 
the  precedence,  not  to  the  noblest  or  most  useful,  but  to  the  simplest.'* 
Gautama  foUows,  to  some  extent,  the  same  order  as  Reid,  but  for  a  different 
reason,  his  arrangement  of  the  ^ye  senses  being  determined  by  the  order  in 
which  he  discusses  his  five  Elements — his  five  substrata  of  the  qualities  appre- 
hended by  the  senses  respectively.  Among  his  Elements,  he  gives  the  prece- 
dence to  that  which  he  holds  to  possess  the  greater  number  of  sensible  quali- 
ties. 
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note  in  breathing,  come  into  contact  with  the  organ,  and  ihm, 
in  the  absence  of  prerenting  causes,  the  sensation  of  tsidi  taket 
place. 

6.  Hence  that  bodj  is  called  odorous  in  which  there  reaides 
such  a  qualit  J  or  powcr^  that  when  its  particles  ooose  into  coolact 
with  the  organ  of  smell,  in  the  abaenoo  of  prerentiDg  eaaaea,  the 
senaatton  of  smell  takes  place. 

r.     Next  of  the  sense  of  Taste  (ra$ama). 

Aphorism  If. 

The  organ  of  Taste  reaides  in  the  tong«t« 

«.  Particles  of  sapid  bodies  taken  into  the  mouth,  and  dia» 
solred  in  a  fluid  such  as  the  aaltra,  come  into  eontaet  with  the 
organ,  and  then,  in  the  absence  of  prerenting  canaea,  the  aenaa- 
tion  of  taste  takes  place. 

b.  So,  that  body  in  which  resides  the  power  of  producing 
such  a  sensation  is  caHed  sapid. 

r.    Next  of  the  sense  of  Sight  [chmhkusk.) 

Aphorism  til. 

The  organ  of  Sight  resides  in  the  eye. 

e«    Light  cornea  to  the  eye   Arom  bodiea  either  ttlf- 
or  illuminated,  and  then,  in  the  absence  of  prerenting  ca 
the  sensation  of  sight  takes  place.f 


*  Thri  tMertioa  u  dniKBcd  m  a  dciairei  to  the  ikigaM  of  Iht  ^J^iJ^  thai 
Odoiar  bclonp  only  to  m  Elenmt  ralM  Esrtli  (yrHkifi),  %mi  that  iiiiUhiaa 
that  ii  odorous  it  therefore  earthr. 

'    t    Hen:  we  oppotc  the   N}tya  theon  that  s  ra^r  ^oa  (wm   the  cyt  te  Ike 
oV»icet. 
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b.  Of  the  nature  of  LigH  ^^^  its  relation  to  Colour^  and  of 
the  stmctore  of  the  Eye^  we  shall  have  occasion  to  treat  in  the 
seqaeL 

Next  of  the  sense  of  Touch  {twach). 

Aphorwn  IV. 

The  sense  of  Touchy  by  whidi  the  tangible  is  apprehended^ 
distributed  throughout  the  whole  body^  is  particularly  delicate  at 
the  tips  of  the  fingers  ;  for  it  is  chiefly  in  the  fingers  that  there 
resides  the  power  of  ascertdning^  by  touchy  the  number  and  mag- 
nitnde  [of  small  objects*]. 

a.    Next  of  the  sense  of  Hearing  (tVp/ra). 

Aphorism  F, 

The  sense  of  Hearing  is  lodged  in  the  ear. 

a.  What  is  it  that  is  apprehended  by  this  sense  ?  To 
this  we  reply  ; — that  the  sensation  of  sound  takes  place  when  a 
membrane  in  the  ear  [ — the  tympanum — "]  vibrates  in  a  manner 
adapted  to  the  sense  of  Hearing.f  Of  the  nature  of  sound, 
and  of  the  structure  of  the  ear^  we  shall  have  occasion  to  treat 
in  the  sequel. 


^  For  example,— if  the  points  of  a  peir  of  compaues  we  separated  to 
about  the  tenth  of  an  incb»  their  sepaxateness  and  their  distance  can  be  distinot- 
\j  appreciated  by  applybg  them  to  the  tip  of  the  finger,  bat  not  by  applying 
them  to  the  cheek. 

t  Thns  lie  demur  to  the  theory  that  Sound  is  a  Quality  residing  in  an  all* 
perrading  Element  called  the  Ether,  and  that  it  may  be  therefore  at  all  times 
in  a  sonorous  body,  whether  perceired  or  not. 
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SECTION  II. 
OP  TDK  OBJECTS  OP  THE  SENSED. 

c.  Now  we  ahall  make  some  remarks  on  the  OtftcU  of  the 
Senses,  the  fixst  of  which,  in  the  enameration  given  in  Apb. 
XIV.  Book  I.,  is  Odour  (jandha), 

Jphoriim   VI, 

The  qualitj  of  Odour  is  that  power  belonging  to  certain  sob* 
stances  wherobj  the  sensation  of  Smell  arises  when  the  particles 
of  such  a  substance  come  into  contact  with  the  Organ  of  SncU. 

a.  As  there  is  no  proof  that  whatever  possesses  Odour  most 
he  of  one  particular  kind  of  substance — ris.  of  Earth — ,  and  as 
there  appears  to  be  no  advantage  in  holding  such  an  opinion  aa  a 
hypothesis,  we  shall  simply  speak  of  anything  as  being  odoroos 
from  which  we  derive  the  sensation  of  Smelly  whethtr  it  be  solid 
or  fluid.  On  this  point  we  shall  have  occasion  to  speak  farther 
in  the  sequel^. 

b.  Next  of  the  quality  of  Savour  [ru»a). 

Apkerum    Vll. 

The  quality  of  Sai our  is  that  power  belonging  to  certain  tab* 
tances  whereby  the  sensation  of  Taste  arises  when  the  particles 
of  such  a  substance  come  into  contact  with  the  Organ  of  Taate. 

II.  As  pure  Water,  in  our  opinion,  has  no  taste,  we  daftr 
from  those  who  say  that  it  has  a  sweet  taste  ;  but  we  boU  tint 
Water,  in  the  shape,  for  example,  of  the  saliva,  though  itadf 
without   taste,    conduces  to  the  production   of    the    senaaiioo 


*  ^'bca  nc  come  to  the  lu^ficet  of  Cbciautfy. 
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by  dissolving  sapid  bodies  so   as  to  bring  their  particles  into 
contact  with  the  Organ  of  Taste. 

b.    Next  of  the  qn&l  ity  of  Colonr  {rupa) . 

Aphorism  VIIL 

The  quality  of  Colour  is  the  power,  belonging  to  certain  kinds 
of  substances,  to  affect  Light  in  such  a  manner  that  when  the 
Light  comes  in  contact  with  the  Organ  of  Sight  the  sensation  of 
Colour  takes  place. 

a.  What  modifications  Light  is  liable  to,  when  it  comes  into 
contact  with  yarious  substances/ will  be  considered  in  the  sequel.^ 

b.  Now,  as  we  talk  of  seeing  a  white  cow  or  a  green  tree,  so 
we  talk  of  seeing  a  distant  tree  or  other  object.  Do  we,  then, 
see  distance  as  we  see  colour  ?  On  this  point  we  proceed  to  re* 
mark  : — 

Aphorism  IX, 

The  Distance  of  an  object  is  not  seen,  but  is  inferred  from  the 
indistinctness  of  the  object  and  our  knowledge  of  its  character^  &c. 

a.  '  Of  an  object', — i.  e.  of  any  perceptible  object, — the  dis- 
tance  *  is  not  seen' — i.  e.  is  not  directly  perceived.  How  then  is 
it  known  ?  To  this  we  reply  ^  but  it  is  inferred,' — or  is  learned 
by  inference,  from  its  indistinctness  fee.  In  short  the  knowledge 
of  distance  is  due  to  a  general  proposition,  viz.,  that  in  general 
what  is  near  appears  distinct,  and  what  is  distant  appears  indis- 
tinct, as  is  the  case  with  a  large  tree  in  the  distance,  seen  through 
a  very  small  window  which  occupies  a  larger  space  in  the  field  of 

♦  When  we  come  to  the  subject  of  Optics. 
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viaoB  than  the  tree  does.  Here  the  tree  U  not  reaUj  the  mail- 
er of  the  two,  though  it  appean  to  be  to  ;  and  eo^  firMn  its  im- 
dittinctncta  &c.  its  dUtance  ii  inferred.  The  sun  is  ninety  nil* 
lions  of  miles  distant,  bot  the  snn  is  not  indistinct ;  and  then* 
fore,  thoogh  it  is  immensely  larger  than  the  earthy  it  appears  to 
the  eye  to  be  at  no  great  distance,  and  smaller  than  a  poilar's 
wheel. 

b.  By  the '  ftc.*  in  the  aphorism,  we  refer  to  the  apparent 
smallness  of  an  object  which  we  know  antecedently  to  be  large. 
Ignorance  of  the  cause  of  the  indistinctness  of  an  object  gires 
rise  to  mistaken  notions  of  its  sise  and  distance.  Thus,  in  a  fcf» 
or  when  the  light  is  failing,  a  crow  close  at  hand  may  be  mista- 
ken for  a  distant  elephant,  if  we  do  not  adrert  to  the  cause  of 
the  indistinctness^. 

b.    Next  of  the  quality  of  Tangibility   {iparia). 

Apkorum  X. 

The  quality  of  Tangibility  is  the  power  belonging  to  certain 
kinds  of  substances  to  produce  the  sensation  of  Touch  when  they 
are  brought  into  contact  with  the  organ  of  Peel  which 
the  fingers  fee* 

a.    Next  of  the  quality  of  (iabda)  Sound  (or  rather 
ousness). 

ApkofUm  XL 

Tho  quality  of  Sonorousness  is  the  power  of  occasioning  such 
Tibrations  as  produce  the  sensation  of  Hearing  whan  they  are 
communicated  to  the  tympanum  of  the  ear. 


*  Cr.  Rctd't  coUectcd  woHbi,  p.  191. 
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a.  The  vibratioug  of  a  sounding  body  are  communicated  to 
the  tjrmpannm  by  means  of  some  medium^  such  as  the  air,  as 
will  be  explained  in  the  sequel.* 

b.  Now,  as  we  talk  of  hearing  a  harsh  sound  or  a  soft  sound, 
so  we  talk  of  hearing  a  distant  sound.  Do  we  then  hear  the 
distance  as  we  hear  the  sound  ?  On  this  point  we  proceed  tore- 
mark  : — 

Aphorism  XII. 

The  Distance  of  a  sounding  body  is  not  heard,  but  is  inferred 
from  the  character  of  the  sound  and  our  knowledge  of  the  sound- 
ing body. 

a,  A  sound,  to  one  near  the  sounding  body,  appears  louder 
than  a  like  sound  to  the  same  person  when  at  a  greater  distance. 
The  sound  of  a  waterfall  in  the  Himalayas,  while  it  continues 
the  same  to  a  person  so  long  as  he  remains  standing  near  it, 
becomes  less  and  less  as  he  moves  away  from  it;  so  that,  recol- 
lecting the  force  of  the  sound  when  he  stood  near  it,  he  can  form 
some  estimate  of  its  distance,  when  he  perceives  the  force  of  the 
sound  to  be  more  or  less  diminished.  So,  on  the  other  hand,  when 
we  know  that  the  cause  of  a  sound  is  very  distant,  we  infer  that  the 
sound  is  much  greater  than  it  appears.  For  exa.mple,  when  we 
know  that  a  certain  sound  has  arrived  from  a  distance  of  ten  miles, 
we  probably  infer  that  it  is  the  sound  of  a  cannon,  though  it  may 
not  appear  so  loud  as  that  of  a  musket  fired  near  us.  Hence, 
asrain,  when  we  know  neither  the  distance  nor  the  nature  of  the 
cause  of  the  sound,  we  may  confound  the  thunder  of  a  distant 
cloud  with  the  rumbling  of  a  neighbouring  cart. 

b.  Now  the  substances  which  affect  the   senses   by   means   of 
*  When  we  come  to  the  subject  of  Acoustics. 
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tkrtc  tiic  powers  or  qualiiict,  may  be  regarded  la   two  wajrn, 
we  proceed  to  eipUun. 


SECTION  HI 


OP  MATTBR,  OR  THAT  TIIK  QUALITIES  OP  WniCIl  FIR- 
?flRIl  TIIK  OBJECTS  OP  THE  SENSES. 

Aphorism  XIII. 

Sttbitancet  which  affect  the  icnies  (t.  e.  material  iubttance*,^ 
or  matter,)  maj  be  regarded  a^  being  either  in  the  shape  of  Atoma 
or  of  Mattes. 

a.     We  shall  consider  Atoms  in  the  sequel. t     In  tho 
time  we  proceed  to  difide  Matter  as  it  occurs  in  mats. 


*  Ofioch  tuUtanmtbc  Nvlys  rrekooi  flfe--lti  ttt  EItskbU  {hk4im\ 
At  the  irrm  *  Elrmeat*  it  not  eqntrmlenC  to  the  term  '  llattrr',— aoC  bciag  s^ 
plicaUc  to  rompotitc  HMterwl  mtttct  tacb  u  trrrt,  baaMUi  boilin,  Iw.  ; 
as  tbert  IS  no  ocbcr  lens  comaitm  to  Ibe  twt  wbieb  it  sol  t«  tW  wmmm 
comtBoa  to  tbiDirt  uoi  mttermU  it  foUotit  that  tbt  pbilotopbafltl  totiUMiIfy  •! 
Ibt  Nyt?s  oiirrt  DO  t«rm  co^EtcBtivf  fliitb  tb«  trrm  Mstt<f.  No  piMtMal 
liironTcuirncr,  boBcrrr,  orrd  rrtult  from  tbit.  if  the  fsrt  be  CBrrfalty  kcfl  Ht 
mind — alooff  with  the  tXMet  rrfttoot  nhv  tbr  ftrt  it  to.  That  tbit  it  tbc  tmm  iS 
will  be  our  bu%iortt  to  riiJ««vour  to  tbow  at  «r  |irorrr<l.  *  llstrrMl  tbifi% 
m  the  |irc»ent  teciMMw  src  mi«ierr4  hkmmt%km'fmd4ttkm  i.  c.  '  tbiaft  Isfui  o# 
the  I'.lriurott.* 

t  Wttn  we  come  to  the  qucstioa  oi  tbt  Coaaiautiofi  of  ths  lissMt 
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Aphorism  XIV. 

Matter  viewed  in  mass^  may  be  divided  into  this  Earth  with  its 
inhabitants^  and  the  rest  of  the   material  universe. 

a.  In  accordance  with  this  division  we  may  define  the  province 
(or  the  object-matter)  of  Astronomy  as  follows. 

Aphorism  XV. 

The  positions  and  motions  &c.  of  the  rest  of  the  material  uni- 
verse ( — the  sua  &c. — )^  viewed  in  connection  with  the  Earth 
regarded  as  a  unit^   constitute  the  object- matter  of  Astronomy. 

a.  As  the  reader  may  be  curious  to  learn  the  opinions  of  Eu- 
rope on  the  subject  of  Astronomy,  we  shall  give  an  outline  of 
these  before  proceeding  farther  with  the  division  of  the  province 
of  the  sciences. 


SECTION  IV. 


OF  THE  FACTS  OF  ASTRONOMY. 

6.    The  first  point  here  to  be  attended  to  is  a  two-fold  division 
of  the  heavenly  bodies,  which  we  may  state  as  follows :— > 

Aphorism  XVI. 

These  may  be  divided  into  two  sets,— for  there  are  some  that 
shine  by  their  own  light,  and  some  that  shine  by  a  borrowed  light. 
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a.  That  IS  to  sav — thrtc*  hearenlv  bodies  are  of  two  kindt :  — 
why  ?  -I>ccaii%c  lotDe  of  them,  a^  the  flied  ttart,  ahine  bj  their 
own  light  ai  the  tun  doet  ;  while  otbert,  at  the  planeta,  akioe  bj 
a  borrowed  light,  at  the  moon  doet  by  that  of  the  sun. 

b.  Ifitbeaaked — why,  then,  do  not  the  planeta  change  tbeir 
aspect  ai  the  moon  doe«  ?— we  reply  that  they  do  change  their 
aspect,  at  the  moon  does,  to  one  so  placed  at  to  obaenre  the 
change  ;  and,  although  this  change  it  not  discernible  by  the  na- 
ked eye,  yet  by  the  aid  of  the  teletoope  it  it  easily  rendered  eri* 
dent  iu  the  case  especially  of  the  planet  Venus.* 

c.  Ncit  we  hare  to  declare  the  figure  of  the  Karth. 

Aphorism  XVII, 
The  Karth  is  a  globe. 

a.  One  proof  of  this  is  cihibited  in  the  chapter  on  Demonstrs- 
tivc  Exposition  in  the  first  Book.  Other  proofs  will  be  referred 
to  in  the  sequel.  That  the  Karth  is  a  globe,  has  been  ahovn  by 
BnisKAaA  Xcuabya  in  hi^  Go/cti/Ajfrtya. 

b.  Now,  as  regards  the  motion  of  the  Earth  : 

Aphorism  XVIIl, 

The  E.*irth*s  rotation  on  its  axis  pro<iuces  the  alternation  of 
day  and  night,  whilst  its  annual  revolution  round  the  snn  prodn* 
ces  the  change  of  the  seasons. 

n.  Why  then  does  the  Sun  appear  to  more  round  the  Earth  T 
The  Sun  appears  to  more  round  the   Earth  just  as,  to  children  in 


*  The  patidtti  of  Benam  bsve  bad  sa  opportoaity  of  tmag  ikH  Wt 
of  ib€  College  ulcscofw  Ukcn  mto  the  nij  for  the  pvrposc. 
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a  boat  which  is  receding  from  the  bank,  the  bank  appears  to  re- 
cede yrom  the  boat.  So  Abyya  Bhatta  says^  ^'  As  he  who  stands 
in  a  moving  ship  sees  the  mountain  approaching  him  in  the  oppo- 
site direction^  so  does  the  inhabitant  of  Ceylon  see  the  fixed 
stars  wending  toward  the  West."  Proofs  of  the  fact  that  the 
Earth  moves  round  the  Sun,  will  be  given  in  the  sequel. 

b.     Now,  as  regards  the  motion  of  the  Moon. 

Aphorism  XIX. 
The  Moon  moves  round  the  Earth. 

a.  This  is  evident.  Now,  how  and  when  do  eclipses  take 
place  ?     In  regard  to  this  we  have  to  declare  as  follows  : — 

Aphorism  XX. 

When  the  moon,  revolving  round  the  earthy  comes  between  the 
Sun  and  the  Earth,  then  there  is  an  eclipse  of  the  Sun ;  and 
when  the  Earth  comes  between  the  Sun  and  Moon,  then  there  is 
an  eclipse  of  the  Moon. 

a.  As  the  Moon  moves  round  the  Earth  once  in  a  month,  it 
might  be  expected  that  eclipses  should  occur  once  in  a  month. 
Why  this  does  not  happen  will  be  explained  in  the  sequel. 

b.  Now,  as  regards  the  motions  of  the  Planets. 

Aphorism  XXL 
The  Planets  move  round  the  Sun. 

a.  Why,  then,  it  may  be  asked,  do  they  not  appear  to  do  so  ? 
One  reason  is  because  the  Earth  also  moves  round  the  Sun  ;  and 
therefore  the  Planets,  as  viewed  from  the  Earth,  do  not  appear  to 
move  in  such  paths  as  it  is  ascertained  by  calculation  that  they 
really  do  move  in. 


<k>  A    ■TNOPSIt    or    tCIKNCt. 

h.  \%  the  cArth  \%  attended  bjr  a  Moon,  it  might  be  eipeetcd 
that  the  other  Planets  al»o  ahould  be  attended  by  Moont.  la  re* 
gard  to  this,  we  have  to  state  that  the  pUnets  wbieh  are 
the  Sun  than  the  Earth  in,  have  no  moons,  but  some  of  Xhm 
distant  planets  are  furnished  with  seTeral.  Witb  regmrd  to  the 
nuni)>cr  <if  moont  attending  these  we  hare  to  remark  aa  IbUovi :— > 

Aphorism  XXII. 

The  planet  Jupiter  has  four  moons  ;  and  the  planet  Saturn,  be- 
ikidcs  seven  moons,  is  attended  bj  a  large  luminous  ring  surround* 
ing  him. 

o.     Saturn^s  ring  is  not  clearlj  discernible  without  a  teleaeope. 

b.  By  the  telescope,  myriads  of  stars,  in  addition  to  tboae 
visible  to  the  naked  eye,  are  rendered  visible.  Thus  the  nature  of 
the  Milky  Way  has  been  discoTered,  in  regard  to  wbicb  we 
have  to  remark  as  follows  : — 

Aphorism  XXIII. 

The  Milky  Way  is  nothing  else  than  a  coogiomeratioo  of 
stars. 

a.  Other  facts  regarding  Astronomy,   not  mentioned  Imtu  nr 

in  thr  se(|uel,  will  he  found  stated  in  the  astronomical    trantiat  of 
Pandit  Biipii  l>eva. 

b.  Reverting  to  the  division  indicated  in  the  14th  and  IStli 
aphorisms  of  the  second  Ik>ok,  we  shall  now  consider  the  Earth 
with  its  inhabitants  not  k%  a  partial  unit  in  a  system  but  aa  a 
svstcm  in  itself. 


Aphorism   XXII'. 
The    Earth  roav  be  considered  either  as  to  its  surface 
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meiit^  or  its  constituent  masses^  or  the  causes  of  the  existing  ar- 
rangement ;  and  this  gives  rise  to  a  three-fold  division  of  the 
subject. 

a.     We  have  firsts  then,  to  give   some  account  of  the   surface 
arrangement  of  the  Earth. 


SECTION   V. 


OUTLINES  OF   GEOGRAPHY. 

Aphorism  XXV. 

The  arrangement  of  the  Earth's  surface  furnishes  the  object- 
matter  of  the  science  of  Geography.* 

a.  The  surface  of  the  Earth  is  made  up  of  sea  and  land, 
with  mountainsi  rivers,  cities,  &c.  ;  and  the  science  that  is  con- 
cerned about  the  relative  situations  of  these  is  Geography. 

ft.  Now,,  rivers  do  not  accomodate  their  courses  to  the  posi< 
tions  of  cities,  but  large  cities  are  generally  built,  for  the  sake 
of  water,  on  the  banks  of  rivers, — as  the  city  of  Benares  on  the 
bank  of  the  Ganges.  Mountains,  again,  are  not  distributed  ac- 
cording to  the  course  of  rivers,  but  the  rivers  take  theii  course 
in  accordance  with  the  distribution  of  the  mountains.  With  the 
•view  of  explaining  how  this  happens,  we  first  remark  as  fol- 
lows :— 


*    The  science  of  the  £arth*i   surface— 6Ati-pmAeAa-vtVy<l. 
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Apkoriim  XXVI- 

The  flowing  of  rivcr%  \%  (lopcndciit  upon  moanlaini,  and  it  u 
liy  the  urmngenient  of  the  mouutain»  thnt  the  coortetof  the  h* 
ven  arc  cietermined. 

CI.  Under  the  term  '  ni<>untAinii'  we  here  inelude  all  high  groaadt. 
(treat  rivcm  like  the  (lunges,  take  their  rite  in  great  mouotain* 
chain*,  hke  the  Ilimalaya.  In  explanation  of  the  fact  that  great 
riviTs  take  their  ri%e  in  great  mountain -chaini,  we  hate  to  state 
what  follows. 

.  iphorism  XX I  'II. 

The  tops  of  lofty  m<»iiutaini  are  cold,  and  there  is  a  limit  be- 
yond which  if  a  mountain  rises  it  is  alwavs  covered  with  snow 
from  that  limit  to  the  top. 

a.  Thi^  limit,  which  is  called  the  *  snow-linc'  or  the  '  limit  of 
the  snows*  (himui'timd) ,  differs  in  height,  in  different  eouathes, 
according  to  the  heat  of  the  climate.  In  the  llimilaya  nKMia- 
tains  (ou  the  southern  face)  it  is  about  16,(X)0  feet  abote  the 
level  of  the  sea.  In  the  south  of  Europe,  where  the  climate  ts 
colder  than  that  of  India,  the  line  of  perpetual  snow  it  only 
about  lOCX)  feet  above  the  level  of  the  sea  ;  while,  near  the  pole*. 
snow  covers  the  laud  down  to  the  water's  edge. 

b.  A  natural  consequence  of  a  river's  taking  its  rise  lu  a 
inowy  range  next  requires  our  notice. 

Aphorism   XXVIII. 

Kven  when  there  is  no  fall  of  rain,  those  rivers  which  ante 
from  the  melting  of  the  snow  of  lofty  mountains  become 
swollen  ill  the  hot  weather. 

(I.     Thi^  ts   observable  in  the  (langet  at  Benares,  and  tlie  rra* 
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SOD  of  the  increase  of  the  water  must  be  evident  to  those  who 
reflect  that  the  river  comes  from  the  melting  of  the  snows  of  th6 
Him&laya  mountains. 

b.  As  the  Ganges  is  flooded  during  the  summer^  so  too  is  the 
river  Nile  in  Egypt.  The  following  remarks  relative  to  the 
cause  of  the  flooding  of  the  Nile  are  taken  from  the  work  of  the 
Grecian  historian  Herodotus,  who  lived  427  years  before  Yikra- 
m&ditya  (B.  C.  484). 

c.  "  Concerning  the  nature  of  this  river/'  says  Herodotus^ 
^  I  was  not  able  to  learn  anything^  from  the  priests  or  from  any 
''  one  besides,  though  I  questioned  them  very  pressingly.  For 
^'  the  Nile  is  flooded  for  a  hundred  days,  beginning  with  the 
'^  summer  solstice ;  and  after  this  time  it  diminishes,  and  is^ 
"  during  the  whole  winter^  very  small.  And  on  this  head  I  was 
''  not  able  to  obtain  anything  satisfactory  from  any  one  of  the 
'^  Egyptians,  when  I  asked  what  is  the  power  by  which  the  I^ile 
"  is  in  its  nature  the  reverse  of  other  rivers.  Yet  there  are 
"  Greeks  who,  wishing  to  appear  very  wise,  have  oifered  threo 
''  explanations  of  the  peculiarities  of  this  river.  Of  these  expla- 
*^  nations  one  is   as  follows  : — That  the  north-wind,  which  blows 

in  the  summer,  is  the  cause  of  the  rise  of  the  river  by  pre- 
tenting  it  from  discharging  itself  ihto  the  sea.  But  often  it 
has  happened  that  the  north-wind  has  not  blown ;  yet  the 
''  Nile  has  risen  as  high  as  ever.  Besides,  if  the  north-wind  were 
**  the  cause,  it  would  follow  that  all  rivers  which  flow  against  the 
''  north-wind  ipust  exhibit  the  same  effect ;  and  so  much  the 
^*  moire  as  their  streams  are  feebler.  But  there  are  many  rivers 
''  exposed  to  this  wind  which  undergo  no  such  change  as  that 
'^  which  takes  place  in  the  Nile. 

d.  *'  The  second  explanation  is  this  that  the  rise  of  the  Nilb 
\\  happens  because  the  Nile  flows  from  the  ocean,  which,  as  they 

G 
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**  ««}'.  cucoropuiCA  till!  whole  earth.  But  m  to  what  it  here  taid 
"  of  the  ocoaui  it  it  an  obtcuro  iable,  dcttitute  of  proof*  I  know 
"  of  iiOKUch  riTcr  at  the  Ocean.  Homer,  perhapa,  or  aooM  of 
''  the  earlier  poett,  finding  the  name,  transported  it  into  the 
'*  language  of  poetry. 

e.  "  The  third  explanation  it  this,  that  the  oteiflow  of  the 
"  Nile  arites  from  the  melting  of  anowt*  But  now,  how  can  il  bo 
"  that  a  rirer  which  riset  in  Ljbia,  pattet  through  Ethiopia,  and 
"  ditcharget  ittelf  in  Egypt — thut  proceeding  from  the  hotter  to 
''  the  cooler  regions, — thould  owe  itt  rite  to  tnowt  7  There  are 
manj  reatont  which  mtj  conTince  anj  man  that  this  cannot  be 
the  cate.  In  the  first  place — and  it  it  a  tofficient  eridenee  to 
the  contrary — the  wind  that  blowt  from  theto  regions  is  hot. 
''  Again,  the  men  of  those  countries  are  blackened  with  the 
''  heat.  Besides,  kites  and  swallows  remain  there  through  the 
''  year,  while  cranes,  flying  from  the  Scythian  winter,  take  up 
''  their  abode  there  during  that  season.  But,  of  necessity,  none 
*'  of  these  things  wt>uld  happen  if,  in  the  countries  through 
''  which  the  Nile  runs,  and  where  it  takes  its  rise,  snow  fell  erca 
*'  in  the  smallest  quantity/' 

/•  From  all  this  it  is  clear  that  Herodotus  was  not  avaiw  of  iIm 
difference  between  the  climato  of  high  mountains  and  of  Iho 
plains  in  a  torrid  region,  which  ia  declared  in  tho  27tli  aphonm 
of  this  Second  Book.  Thoee,  on  the  other  hand,  who  are  aeqwasn* 
ted  with  this  fact  in  regard  to  mountains,  would  at  onoo  infer, 
from  the  OTcrflow  of  the  Nile  in  summer,  that  the  rifwr  takea  its 
hsa  in  a  snowy  range  ;  and  that  it  does  so,  just  aa  the  Oangaa 
dots,  has  now  been  ascertained  by  inspection. 

g.  Now,  he  who  trarels  among  the  Himalaya  mountaint,  and 
sees,  one  after  another,  innumerable  peaks  and  innamcfmble 
streams  descending  from  them,  is  apt  to  think  timi  tlNft  it  no 
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order  or  arrangement  in  the  matter : — but  if  he  takes  a  comprehen- 
aire  view  of  the  whole  at  once^  he  will  see  that  there  is  a  certain 
amonnt  of  uniformity  in  the  arrangement  throughout^  the  nature 
of  which  we  now  proceed  to  declare. 

Aphorism  XXIX, 

The  Uim&laja  range  of  mountains  extends,  East  and  West, 
along  the  North  of  India. 

a.  In  this  range  there  are  various  roads  by  which  travellers 
can  pass  the  mountains  into  the  countries  beyond.  The  line  of 
snowy  mountains  in  which  these  passes  occur  is  therefore  called 
''  Hie  Ghfit-line  of  the  snows" — [the  word  ghdt  meaning  a  pass]. 

6.    Next,  of  the  great  peaks. 

Aphorism  XXX. 

From  the  Gh&t-line  of  the  Himalayas,  the  highest  peaks,  with 
their  attendimt  ri^es,  extend  southwards. 

a.  Beginning  with  the  peak  of  Jamnautri^  where  the  Ganges 
rises,  and  reckoning  eastward,  these  southward-pointing  ridges 
are  those  of  Jamnautri,  Nandadevi,  Dhawalagiri,  Goswfimisth&- 
na  (or  Gosa'in-thfin),  Kanchangiri,   Chamaldri,  and  the  Gemini. 

b.  Next  as  regards  the  distribution  of  the  rivers  belonging 

to  these. 

Aphorism  XXXI. 

Between  these  ridges  the  numerous  streams  gradually  unite  to 
form  a  single  river. 

a.  Between  the  ridge  belonging  to  the  peak  of  Jamnautn, 
which  is  25,669  feet  high,  and  Nandadevi,  which  is  25,598,  the 
streams  flowing  down  from  the  melting  snow,  gradually  converge 
in  cdnsequence  of  the  concave  form  of  the  region ;  and  thus, 
although  there  are  xxiany  considerable  hills  between  these  two 
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^et ,  toch  At  the  peak  of  Kedirnith   near  Gaagantn,  all  the 
priucipal  •treama  unite  into  one,  aad  form  the  Oaagct. 

b.  Iq  like  manner,  between  the  ridge  belonging  to  the  peak 
of  Nandadevi  and  that  belonging  to  the  peak  of  Dhawatagiri^ 
manj  streams  unite  to  form  the  Kamiti,  called  alao  the  Ohar* 
ga^a  (or  Ghogra),  and  this  falls  into  the  Ganges. 

c.  AgaiUf  between  the  ridge  belonging  to  Dhawalagiri,  and 
tl^t  of  Goewimisthina,  there  are  the  rirers  called  coUectively 
the  Sapta-gandaki ;  and  these,  uniting  into  one  stream  which 
bears  the  name  of  the  Gandaka,  next  join  the  Ganges. 

d.  Between  the  ridge  of  the  Gotwimisthina  and  that  of 
Kanchangiri,  there  are  the  rirers  called  collectively  the  Sapla* 
Kan^ika;  and  these  uniting  next  join  the  Ganges  in  one  stream 
which  bears  the  name  of  the  Kan^.  And  so  in  the  other  Talleya 
of  like  formation. 

e.  Now,  on  learing  the  mountain  vaUeji  what  kind  of  gromid 
do  these  rirers  meet  with  before  reaching  the  Ganges  ?  On  this 
point  we  hare  to  remark  as  follows  : — 

Aphorism  XXXII. 

These  rirers  cut  their  waj  through  the  range  of  sandstone  killa 
that  lies  parallel  to  the  Ilimilaja. 

a.  This  range  of  sandstone  hills  is  not  more  than  from  800 
to  GOO  feet  abore  the  ground  on  either  side. 

Aphoriim  XXX II L 

Above  the  sandstone  range  are  the  Dhdns,  below  is  the  Bh4* 
rar,  and  below  that  the  Tari*i. 

o.    The  mean  breadth  of  the  Him&laya  is  about  niaetj 
Let  this  be  divided  into  three  portions^  of  thirty  miles  eadiy 
it  will  present  three  climatic  difittoii^i  the  lower,  aidUDt,  mi 
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ppper.  Let  the  lower  region  consist  of  the  Tbt&%  the  Bh&var 
(or  S&l  forest),  and  the  sandstone  range  with  its  Dhuns  (or  val- 
leys),— ^i.  e.,  let  it  occupy  from  the  level  of  the  plains  to  about 
4000  feet  above  the  sea : — the  middle  region  will  consist  of  the 
ground  from  there  to  about  10,000  feet  above  the  sea ;  and  the 
upper  region,  of  the  ground  above  that. 

b.  Now,  we  mentioned  before  {Aph.  27)  that  the  tops  of 
high  mountains  are  cold ;  and  it  is  evident  that  if  there  be  snow 
on  the  top  pf  a  mountain,  and  the  air  be  warm  at  the  foot,  the 
temperature  must  be  gradually  colder  from  the  foot  to  the  top. 
Now  some  apimals  love  heat^  and  others  love  cold ;  and  some 
plants  love  heat,  and  others  love  cold ;  and  both  animals  and 
plants  thrive  best  in  those  places  where  they  find  the  tempera- 
ture which  they  prefer.  This  is  found  to  be  the  case  all  over  the 
world ;  and  how  it  is  exemplified  in  the  Himalaya  we  proceed 
to  state : — 

AphorUm  XXXIV. 

Plants  and  animals  are  different  at  different  heights  on  the 
Him^aya,  as  is  the  case  with  other  high  mountains  also. 

a.  Thus,  as  regards  vegetation, — in  the  lower  region  there  is 
the  S&l  (Shorea),  the  Sissu  (Dalbergia),  the  Tund  (Cedrela),  the 
Pal^sa  (Butea),  the  Banian  (Ficus  Indicus),  the  Peepul  (Ficus 
religiosus),  &c.  In  the  middle  region,  instead  of  these,  there 
^e  trees*  that  grow  in  such  climates  as  that  of  England^  and 
which  will  not  thrive  ia  warm  climates.  In  the  upper  region 
there  are  pines,  birches,  and  the  congeners  of  such  other  plantsf  as 


^  Oakt,  Alders,  Cherries,  Pears,  &c.,  correct  names  for  which  are  not  has- 
tily to  be  determined  in  the  plains. 

t  Junipers,   larches,  &c. 
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Englasd. 


b.  At  rcgmrdi  loology, — in  the  lower  region  Hfe  snch  sni* 
niaU; — men*  ke, — m  lore  bemt  In  the  middle  region  lite 
•ocht  ^  tuffer  in  the  bent  of  the  lower  region.  In  the  upper  le* 
gion  lire  tucbl  at  cannot  thrire  in  the  heat  eren  of  the  maddb 

region. 

c.  Then  again,  in  the  lower  region  there  are  elephanta,  rki* 
noccroeet,  tigers^  and  deer.  In  the  middle  region  there  ate  an 
elephants,  rfainoeeroees,  or  tigen,  and  only  one  kiDd  of  deer.  In 
the  upper  region  there  are  none  of  tliete  dephantt,  deer  ke^ 
while  in  that  region  alone  of  the  three  are  found  the  wild  goat  and 
the  wild  theep.  Then  again,  there  are  in  the  upper  region  no 
•uch  crows  as  are  seen  in  the  lower  one,  and  rery  few  of  theie 
are  met  with  eren  in  the  central  one. 

d.  Thus,  within  the  limits  of  the  Ilimilaja,  in  consequence 
of  the  increasing  coldneu  of  the  climate  from  the  bate  upwardsy 
there  are  to  be  found  such  climatic  differences  as  are  not  usoally 
to  be  met  with  except  at  wide  interrals  on  the  earth's  tnrfacc. 

e.  We  shall  now  mention  the  great  divisions  of  the  earth's 
surfaoe  as  recognised  by  Europeans. 

Aphorism    XXX  t  \ 

The  dry  land  is  divided  into  four  portions,  called  respccUrely 
Asia,  Africa,  Europe,    and  America. 


*  The  Kodi,  lk>Jo,  IHiit&tl,  &c. 
t  The  Lr|«cba«  \c. 
:  llic  Uholitas. 
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a.  The  earth  is  in  form^  nearly  a'sphere^  with  a  diameter  of 
about  eight  thousand  miles.  More  than  two-thirds  of  the  surface 
of  the  earth  is  covered  by  the  ocean.  Of  the  remaining  dry  land 
the  great  divisions  are  named  as  just  mentioned. 

Now^  how  are  these  four  to  be  recognised  ? 

Aphorism  XXXVI. 

Asia  is  the  division  in  which  India  is  situated,  and  Europe 
that  in  which  is  England : — Africa  and  Europe  lie  to  the  west  of 
Asia,  Europe  being  to  the  north  of  Africa : — America  extends 
from  north  to  south  over  great  part  of  the  hemisphere  that  is 
antipodal  to  India. 

a.  The  forms  and  the  relative  situations  of  the  various  coun- 
tries and  seas  on  the  globe  are  represented  in  maps,  from  which 
they  may  be  learnt. 

b.  Some  countries  are  wai;m^  and  some  are  cold.  With  re- 
gard to  the  principal  reason  of  this  we  have  to  observe  as  fol- 
lows :— 

Aphorism  XXXVII. 

The  climate  of  a  country  depends  mainly  upon  its  receiving 
tlie  sun's  rays  perpendicularly  or  obliquely. 

a.  In  countries  near  the  equator,  the  sun's  rays  fall  nearly 
perpendicularly  upon  the  earth ;  and  these  countries  are  wanuj 
as  Ii^dia.  Countries  placed  nearer  the  pole  receive  the  sun's 
rays  obliqoelyj  hence  in  smaller  quantity,  and  are  comparatively 
coldj  as  England. 

6.    We  have  already  explained  how  rivers  take  their  rise  in 
moontains,  as  the   Ganges  &c.^  in  the  Him&laya  mountains. 
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Now,  ill    Africa   the  mouutaiDtf   arc  few  ;  hence  the  rifert  are 
few,  and  much  of  that  region  it  contequentlj  a  deaert. 

r.  lu  books  on  Oeographr,  in  addition  to  tiM  relatire  pott* 
tioiiiof  towntand  countries,  the  religion,  habitt,  forma  of  gOTera* 
meut,  Blc,  of  the  inhabitants  are  detailed.  For  fear  of  proliiitj 
we  shall  not  here  go  into  these  topics. 

d.  Haring  now  given  some  account  of  the  surfaoe-arrangemeBt 
of  the  earth,  we  hare  next  ( — as  intimated  in  Am.  24.  Boca 
II. — )  to  consider  its  constituent  masses.  Masses  ( — as  hinted 
in  Aph.  13.  book  II.—)  we  regard  as  the  products  of  Atoms,  to 
which  belong  three  important  properties,  as  we  proceed  to  isdi* 
cate  in  the  aphorism  hero   following. 


SECTION    VI. 

or   MATTIB 


Aphorism   XXXVIII. 

Now  the  enquiry  has  reference   to  Atoms,   and  their   Attrae- 
tion,  Kepulsion,  and  Inertia. 

a.  Atowii  ?  Erery  material  mass  is  dirisible  into  very  miMite 
particles,  indestructible  by  human  power.  For  example,  a  pisw 
of  iron,  or  other  metal,  may  be  braised,  broken,  cat,  diaaolfvJI, 
or  othcrwised  transformed,  a  thousand  times,  bat  eaii  alvigns  bt 
exhibited  again  as  perfect  as  at  first.  Let  the  moat  mlaila  re* 
sisting  particles  of  which  the  mass  is  composed  be  calM  Al 
— i.  e.  what  cannot  be  further  cut  or  divided. 


b.     Their  Aiiractiom  ?   It  is  found  that  the  Atoms, 
separate  or  already  joined  into  masses,  tnd  towaidt  al  oIlMr 
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Atoms  or  masses, — as  when  the  ntoms  of  any  mass,  sach  as  a 
stone,  are  held  together  (by  some  influence  which  we  know  only 
by  its  cfTects)  with  a  certain  force;  or  when  a  block  of  stone  is 
similarly  held  down  to  the  earth  on  which  it  lies ;  or  when  the 
sea  (in  the  flow  of  the  tide)  rises  towards  the  moon.  Let  the  cause 
of  these  effects  be  called  Attraction. 

c.  Repulsion  ?  Atoms,  under  certain  circumstances, — for  ex- 
ample when  Heat  is  diffused  among  them, — have  their  mutual 
attraction  resisted,  and  they  tend  to  separate, — as  when  ice  heat- 
ed melts  into  water,  or  when  water  heated  expands  into  steam. 
Let  the  cause  of  these  effects  be  called  Repulsion. 

d.  Inertia  ?  As  a  potter's  wheel,  when  made  to  revolve,  at  first 
offers  resistance  to  the  force  moving  it,  but  gradually  acquires 
speed  proportioned  to  that  force,  and  then  resists  being  again  stop- 
ped— in  proportion  to  its  speed,  so  all  bodies  and  atoms  appear  to 
have,  in  regard  to  motion  or  rest,  a  stubbornness,  tending  to  keep 
them  in  their  existing  state  whether  of  motion  or  of  rest.  Let 
the  cause  of  this  be  called  Inertia. 

e.  Now  we  have  to  see  how  the  enquiry  into  Atoms  and 
their  mutual  Attraction,  &c.,  is  to  throw  light  on  the  nature 
of  the  material  universe ;  and  we  proceed  in  the  first  place  to 
declare  as  follows. 

Aphorism    XXXIX. 
The  sensible  universe  is  formed  of  Atoms.  ' 

a.  As  before  mentioned,  a  piece  of  metal,  after  having  been 
bruised  and  broken  and  dissolved  and  altered  in  a  thousand  ways^ 
can  be  always  recovered  as  perfect  as  at  first.  Although  this  is 
not  the  case  with  things  that  are  organized, — as  the  leaves  of  treea 
or  the  feathers  of  birds, — for  we  cannot   restore  to  an  organiied 

H 
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structure*  llic  fotiuthat  it  had  before,— yet,  m  mc  shall  1 

lie  come  to  the  mbjcct  of  Chcmutrr,  even  when  tJieae  ar«  bom* 

I'd,  not  a  ftiogle  Atom  u  really  io»t. 

6.     Now.  nitb  ff^nrd  to  the  hiic  of  the  Atom*. 

Aphunsm    XL. 

Atonii  are  exireiDelv  minute. 

o.  Among  the  proofs  of  thi;*  fact  it  roar  be  meotiooed  thai 
goldbcatrn,  by  hatnmcrin^y  reduce  gold  to  leates  %o  thin  that 
360,000  must  be  laid  upon  oiu*  another  to  produce  the  thiekneta 
of  ail  inch.  The  thickneis  of  even  one  of  the«e  learet  ii,  ve 
kuoWf  much  greater  than  tliHt  of  au  Atom,  bccauae  gold  cuo  be 
spread  out  much  thiunrr  upon  kiUer  wire  ;  and  even  then  ihcrr 
la  no  proof  that  the  thickue%«  it  uo  more    than   that  of  an  Atom. 

b.  The  f«»|lowcr<i  of  tin*  Nyaya  hold  that  the  magnitude  of  an 
Atom  14  gmalUr  than  any  mngnitnde  (nr  posiiireiy  iimmll)^  to  that 
the  mij^iiitudt*  of  nu  .\tom  m  n>>  ele:uent  in  the  magnitude  of* 
cuiiiSinatiju  of  twi)  Atoinn,  bcr.iun*  that  which  it  pro«luced  fro« 
(the  iuteiiAifyin;;  of)  the  imaU  ought  to  be  itill  amalicr  (-— a«  lu  the 
multipiication  of  fractions  bv  fraction^ — or  in  the  aummatioA 
— -a«  regards  the  positive*  result — uf  m^nut  quautitic*  in  Algebra). 
\Sv  o*.  t  It*  other  hand  for  tin*  iiM^t  p.irtt  huld^  that,  although 
eicrctiiii'^iy  rniall  in  comparison  with  the  ma»»ei  formed  of  theoB, 
yet  thi-ir  .i  \\%  r«*:k^<)u  why  they  vliould  not  |K>iteit  a  determinate 
baU  v»ith  rrfiTiWici*  to  tht*»r, — «o  that  the  bulk  of  two  Atoma 
ui  ly  U'  tiiic*  tlu*  bulk  of  one.  Ui*aAons  lor  holding  thi«  opioioa 
will  be  mrn-ioued  in  the  iie{)iirl  * 

c.     A  Kuropean  philosopher,  of  the  name  of  BvMi^ovicb,  pat  for* 

*  Wnco  trcatttii:  of  co'taUitatMA. 
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wU^d '  a  theory  that   Atom^' have   no  ma^nitade,  and  that  thej- 
[differfrom  mathematical  points  only  in  as   much  as   they]  haye 
primary   force*    [^-or  a  repulsion    which  secures   to  each  atom 
its   own  range*].      Although    this    hypothesis   is   not  devoid  of ' 
plausibility,   yet  it   does  not   serve  so  well  to  explain  the  varied  ^ 
phenomena  of  the  material  universe  as  the  hypothesis  followed  in 
the  present  work': — we  therefore  proceed  to  lay  down  the  follow- 
ing position. 

Aphorism  XLI. 

Matter  always  occupies  space. 

a.  A  portion  of  matter^  as  a  large  niass  of  cotton,  by  being 
compressed,  can  be  made  to  occupy  a  smaller  space,  bat  it  can- 
not be  so  compressed  as  to  occupy  no  space.  In  the  same  way 
all  other  bodies  on  no  occasion  altogether  part  with  magnitude. 
This  property  of  never  ceasing  to  possess  magnitude  is  called  the 
Impenetrability  of  matter, — a  term  implying  that  ho  two  or  more 
bodies  can  occupy  exactly  the  same  place  at  the  same  time.  The 
following  are  examples  of  this. 

b»  If  a  stone  be  'dropped  into  a  jar  brimful  of  water,  then  wa- 
ter will  flow  out  t6  make  room  for  the  stone. 

c.  A  glass  tube,  left  6ptn  at  the  bottom,  while  the  ^nger  cloi  '- 
es  the  top,  if  pressed  from  air  into  water,  is  not  filled  witli  water, 
because  the  air  contained  in  it  iresists  ;  but  if  the  air  be  allowed  to  - 
escape  by  removing  the  finger  from  the  top,  then   the   tube   be- 
comes filled  to  the  level  of  the  water  around  it. 

d.  Invert  in  a  vessel  of  water  a  smaller  vessel  fiill  of  afr. 
Sone  water  will  enter ;  but  the  water  cannot  fill  the  smaller  ves- 

■  iiiti.ii.ti!         iiiiiiiiii  ■        . 

*  Sae'PreUmintry  Dmectationt  to  the  £ne.  Brit.  p.  606. 


W)  A  tVMortii  or  sciftMct. 

•el  until,  by  turning  its  mouth  upwards,  we  allow  Um  nir  to 
•teape.  If  the  vatael  of  air  be  inverted  orer  a  lonting  ligbled 
taper,  this  will  continue  to  float  under  it,  and  to  bum  for  aoae 
time  in  the  contained  air,  however  deep  in  the  water  it  be  car* 
rted.  In  like  manner,  in  a  large  inverted  vettel  of  air,  aospead- 
ed  by  a  rope,  men  can  be  lowered  to  the  bottom  of  ike  tea  to 
recover  •unkeu  property.  The  vetael  for  this  purpose,  betng 
usually  shaped  like  a  bell,  it  called  a  Diving-bell. 

e.  Now  there  mutt  l>e  some  reason  why  Atoms  do  not  remain 
separate,  and  therefore  we  conclude  as  follows. 

Aphorism    XLII. 

Atoms  attract  each  other. 

a.  In  other  wordt,  there  it  a  muttial  Aiiradvm  among  Atoms. 
Attraction  exists  alto  between  the  separate  masses  formed  of 
atoms.     Of  this  fact  the  following  are  inttances. 

b.  Logs  of  wood  floating  in  a  pond,  or  ships  in  ealm  vat^r, 
approach  each  other,  and  afterwardt  remain  in  contact. 

e.  As  stones  fall,  and  plum-nets  hsng,  in  India,  towards  tlw 
centre  of  the  earth,  so  is  it  on  the  tide  of  the  globe  oppoaite  tm 
India  also.  People  there,  therefore,  like  flies  on  the  oppo«it« 
side  of  a  pane  of  glass,  are  stsndiug  with  their  feet  towards  vs. 
Bhiskara  Achirya,  in  his  C«/Mittfdfe,  illustrates  this  as  foUova. 

*'This  (globe  of  the  earth)  it  covered  on  every  part  with  aiwlts- 
tndes  of  mountains,  groves,  towns,  and  monuments,  as  Is  the  hall 
of  the  Nsttclea's  globular  flower  with  its  multitudes  of  aatkafa.** 

d.  "  But  then,**  some  one  might  object,  **  men  are  sot  fw* 
tened  into  the  ground  as  the  anthers  of  the  Naoclea  flower  art 
Isstened  into  their  globular  receptacle  so  that  they  do  aoi  CUI 
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awaj  from  it.  How,  tben^  do  the  men  not  fall  off  who  are  stand- 
ing at  the  distance  of  a  fourth  part  of  the  circumference  from 
us,  or  in  the  opposite  hemisphere  ?"  To  this  Bh&skara  ^ch&rya 
replies  as  follows. 

**  Each  one,  wherever  he  stands,  regards  the  earth  as  being 
under  him,  and  himself  standing  upon  it : — therefore  those 
that  stand  at  the  distance  of  a  fourth  part  of  the  circumference 
from  one  another  mutually  regard  one  another  as  standing  hori- 
zonially,  and  those  that  stand  in  the  opposite  hemisphere  as  hav- 
ing their  heads  downmost  (and  forming  antipodes)  like  the  man 
and  his  reflected  image  at  the  margin  of  a  piece  of  water; — and 
thus  those  who  are  (as  regards  our  own  position)  placed  horizon- 
tally or  head  downmost^  stand  there  just  as  we  do  here.^* 

e.  It  is  in  consequence  of  all  the  parts  tending  to  a  common 
centre  that  the  earth  is  spherical.  lu  like  manner  when  particles 
of  mist  coalesce  into  drops,  these  are  spherical.  They  lose  their 
spherical  form,  of  course,  when  they  reach  the  ground  ;  but  melt- 
ed lead,  allowed  to  rain  down  from  an  elevated  sieve,  by  cooling  as 
it  descends,  retains  the  form  of  its  liquid  drops.  It  is  in  this  way 
that  the  spherical  small-shot  used  by  sportsmen  is  made.  Lead^ 
when  allowed  to  drop  from  a  height,  does  not  assume  a  spherical 
form  if  it  is  not  in  a  fluid  state.  Hence  we  are  led  to  conjecture 
that  the  earth,  the  moon,  the  sun^  and  the  planets^  all  of  which 
are  rounds  must  at  some  time  have  been  to  a  certain  degree  fluid  ; 
and  also  that  they  are  all  subject  to  the  same  law  of  Mutual 
Attraction. 

/.  Bnt  it  may  be  asked, — if  all  things  on  this  globe  tend  to 
the  centre,  why  is  smoke  seen  to  ascend  ?  Smoke  does  not,  of 
its  own  accord,  ascend ;  but  in  reality  the  air  near  the  earth,  be- 
ing heavier,  sinks  below  it  and  forces  it  to  rise,  just  as  the  water 
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in  a  jar  causes  n  strair  to  rise  which  has  been  thruit  to  the  bM- 

torn  of  it. 

g.  The  cause  which  wc  call  Attractiou  acta  at  all  diatances. 
The  Moon,  though  210,000  miles  distant  from  the  earthy  br  her 
attraction,  raises  the  water  of  the  ocean  under  hert  and  th«t'  oe- 
casions  what  is  called  the  tide.  The  san,  still  further  off,  hat  a 
similar  influence.  Wh(*n  the  sun  and  moou  aot  in  the  same  liat 
of  direction,  (as  they  do  twice  in  each  month,)  the  tide  is  great- 
er  ( — and  is  then  culled  a  spring-tide). 

h.  But,  although  Attraction  acts  at  all  distances,  it  does  not 
at  all  distances  act  with  equal  force ;  and,  in  rCj^ard  to  this,  ve 
proceed  to  remark  as  follows. 

Aphorism  XLIII, 

The  Attraction  is  greater  the  nearer  the  bodies  are  to  each 
other;  as  the  light  of  a  lamp  is  more  intense  nearer  to  the  lamp 
than  at  a  distance. 

a.  Place  a  WDodcu  board  of  a  foot  square  at  a  certain  distanei 
from  a  lamp,  and  it  will  just  shadow  a  board  of  two  fc2t  square 
behind  it  at  double  the  distance.  Now  a  board  with  a  side  of 
two  feet  has  four  times  as  much  surface  as  a  board  with  a  side  of 
one  foot,  for  it  is  not  onlv  twice  as  long,  which  would  make  it 
double,  but  twice  as  broad  also,  which  makes  it  quadruple, 
Light,  therefore,  at  double  distance  from  its  source,  being 
spread  over  four  times  the  surface,  has  only  one  fourth  of  the  in* 
tensity.  For  a  like  reason,  at  thrice  the  distance,  it  has  only  i 
ninth  part,  and  so  on^ — the  light  becoming  less  intense  the  more 
widely  it  is  diffused,  just  as  a  bag  of  rupees,  on  being  equally  di- 
vided among  a  greater  number  of  persons,  allows  a  proportioDally 
Nmaller  amount  to  each.  Now  light,  heat,  attraotion,  sound, 
and  indeed  every  influence  from  a  central  point,  is  found  to  da- 
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-Pfe^ye  ia  the  proportiop  here  illustrated^  yu„  as  the  atirfaee  t>f 
rsquarea,  the  oae  of  which  shadows  the  other^  increases.  Accor- 
dingly,  what  weighs  IQQO  pounds  at  the  sea- shore,  weighs  five 
pounds  Icjas  at. the  top  of  a  mxMintain  of  a  certain  height.  This 
is  proved  experimentally  by  using  a  spring-balance.  The  spring, 
drawn  out  to  a  greater  length,  indicates  a  greater  weight  at  the 
level  of  the  sea  than  on  a  lofty  mountain.  By  calculating,  ac- 
cording  to  the  proportion  of  weight  lost  on  a  hill  of  a  certain 
height,  it  is  found  that  the  weight,  or  tendency  towards  the 
earth,  of  1000  pounds,  must  be  diminished  to  five  ounces  at  the 
distance  of  the  Moon.  This  fact  will  be  reverted  to  in  the 
sequel. 

b.  In  pouring  water  from  ajar,  it  is  «een  that  the  water,  in 
consequence  of  the  attraction  of  the  jar,  does  not  readily  leave  it, 
but  is  inclined  to  run  down  the  outside  of  the  jar,  which  attracts 
it.  It  is  in  order  to  remove  the  water  from  the  attraction  of  the 
vessel,  that  various  vessels  are  furnished  with  spouts, — as  is  (he 
case  with  the  water-pots  of  Hindu  ascetics.  When  :a  vessel  has 
not  a  spout,  you  may  pour  from  it  without  spilling,  by  leaning 
the  lip  of  the  vessel  against  a  rod  of  glass,  or  the  like,  down  which 
the  liquid  will  readily  run, — the  attraction  of  the  rod  then  coub- 
teracting  that  of  the  vesael. 

c.  The  particles  of  water  cohere  among  themselves  in  a  degree 
which  causes  small  needles,  gently  laid  upon  the  surface,  to 
float.  The  weight  of  the  needles  is  not  sufficient  to  overcome  the 
cohesion  of  the  water- surface.  For  the  same  reason  many  light 
insects  can  walk  upon  the  surface  of  water  without  being  wetted. 

d.  between  two  pUtos  of  glass,  or  the  tike,  standing  near  to 
each  other  with  th^ir  lowj^r  ei^es  in  water,  tb^  water,  attracted  by 
the<n  the  91^^  stremgly  in  proportion   to  thair  ^osettess,  rise» 
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ftbofo  the  level  of  that  on  the  oattide.  In  the  Mtt«  v»j^ 
inkf  or  oil,  coming  in  conflict  with  the  edge  of  a  book»  it  tnfUi' 
\y  absorbed  (xr  inwurdt  iimonK  the  le«?e«;  and  the  viek  of  a 
lamp  lifu  thr  oil,  to  tuppU  the  flame,  from  two  or  three  ioehea 
below  it. 

e.  It  hat  been  alrcadj  rcionrked  that  when  heat  it  diffaaed 
among  thr  Atom^,  thej  trod  to  separate.  On  this  point  we  pro* 
ceed  to  drclurc  h%  follows. 

Apkoriim  XLIV, 

The  Atoms  are  more  or  le««  cK>tc,  according  to  the  qoaotitj 
of  heat,  profiucinj^  repuUton.  among  them  ;  and  hence  the  forma 
of  solid,  liquid,  and  air. 

a.  But  wh-it  is  Heat?  This  we  are  not  at  present  prepared 
to  say.  We  shall  consider  Heat  at  present  merelj  aa  a  caase  #f 
RepuUion. 

b.  When  a  continued  addition  of  heat  is  made  to  anjr  bodf, 
it  gradually  increases  the  mutual  distance  of  the  eonstitncat 
atoms,  or  dilates  the  boily.  A  solid  thus  is  at  first  enlarged  aad 
softened ;  thru  melted  or  fused,  that  is  to  say,  reduced  to  tW 
state  of  liquiil,  at  the  cohrsire  attraction  is  orereooie ;  a»4 
lastly  the  atoms  are  repelled  to  still  greater  distance,  so  that 
the  substance  is  conrerted  into  elastic  fluid  or  air.  Abstraetios 
of  heat  from  such  air  causes  return  of  state t  in  the  rererse  order. 

c.  Thus  ice  when  heated  becomes  water,  and  water  when  far- 
ther heated  becomes  steam.  The  steam  when  cooled  btcocata 
water,  as  befi>  e,  and  the  water  when  cooled  becomes  ice.  lee, 
water,  and  steam,  therefore,  are  three  forms  or  statca  of  tW 
same  anbstance.  Other  substances  are  similariy  affected  by 
bnt  as  some  require  more  heat  to  liquify    them,  and 


BOOK   II.   SEC.  TI.  65 

is  Uuu  that  we  find  the  existing  variety  of  solids^  liqaidsj  and 
airs. 

d.  We  have  now  to  consider  some  peculiarities  of  state  which 
depend  on  certain  modifications  of  Attraction  and  Repulsion. 

Aphorism  XLV^ 

Certain  modifications  of  Attraction  and  Repulsion  produce 
the  peculiarities  of  state  called  Crystal,  Porous,  Dense,  Hard, 
Elastic,  Brittle,  Malleable,  Ductile,  and  Tenacious. 

a.  Crystallization  f  When  various  kinds  of  salts  are  dissolved 
in  water,  and  the  water  is  then  allowed  slowly  to  evaporate,  each 
salt  assumes  a  peculiar  form  and  no  other.  From  finding  that 
certain  substances  thus  invariably  assume  a  regular  form,  we  in- 
fer that,  at  the  timjo  when  a  mass  is  beginning  to  be  formed,  the 
Atoms  do  not  attract  one  another  equally  all  round,  but  that 
the  Attraction  acts  between  certain  sides  or  portions,  thus  lead- 
ing to  the  regular  arrangement  which  we  call  the  crystalline. 
The  name  is  taken  from  rock-crystal,  which  is  found  in  strikingly 
regular  forms. 

b.  PorosUy  t  Even  among  the  particles  of  hard  stones  there 
are  vacant  spaces.  Hence  a  kind  of  sandstone,  suitably  shaped, 
serves  to  filter  water.  Let  the  cause  of  its  being  fitted  for  this  be 
called  its  Porosity. 

e.  Density  f  A  cubic  inch  of  mercury  is  nearly  fourteen 
times  heavier  than  a  cubic  inch  of  water.  It  is  inferred  that  a 
greater  quantity  of  Atoms  exists  in  a  given  bulk  of  that  which 
is  the  hearier.  This  is  expressed  by  saying  that  the  substance  js 
more  dense.  When  a  body  dilates  or  contracts  by  the  addition 
or  abstraction  of  heat,  its  entire  weight  does  not  change,  because 
the  quantity  of  its  atoms  does  not  change ;  but  the  weight  of  a 
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git  en  bulk  of  it,  u  s  cubic  inch,  ehmgot,  baOMtO  tte  qi 
of  atomi  in  the  cubic  inch  chaogot. 

d.    The  coiB|HnrttiTr  w9igU$  of  tffMl  lmU9  tt  fiffartut  iib 
■Uncet  ere  calkd  tMr  tpocHIc  griffitioft.    WaUriillM 
emplojcd  for  determiniog  ibia,  at  will  be  abown  in  tbe  aeqoeL 


r.  Itardmesi  ia  ibat  qaalilj  wbicb  maj  be  meaaared  hj  tbe 
power  of  one  bod j  to  acratcb  aootber.  Tbe  diamond  ta  tbe  bard* 
cat  of  kaowD  aobataooet.    It  cuta  or  acratcbea  ererj  otber  bodj. 

/•  EiMBticiif  ia  tbat  wbicb  reatorca  to  iti  formcf  poattioo  wbat 
bad  beea  ibreibl/  altered  aa  b/  bendiiig. 

ff.  BrtMme$$  ia  tbe  proper^  ef  a  body  wbiah,  th—gb  btnl* 
ia  etailj  brokrtt«  Fdr  etaaiplef  glaia  aemtebea  irmi,  a»  tbftt  il  ia 
barder  tban  irott ;  jrel  it  ia  rerjr  eaaily  brokeii. 

A.  MaUemhUiijf  ia  tbe  property,  belonging  to  gold  fcc,  of  be* 
iog  rcdocible  into  tbin  learea  by  bammering. 


I.    DmiiHif  meant  tbe  anaeepliblUty,  bebrngteg  ^  foM 

of  being  drawn  into  wire. 

j.  TenatUy  meant  tbat  modifieilkm  oftim  forte  ef 
among  tbe  atom^  of  any  maaa ,  by  wbicb  H  retMt  being  dtwwm 
•aimder.  A  great  weigbt  can  be  attpported  by  a  tbin  iron  wilt ; 
but  only  a  comparatirely  amall  weigbt  can  be  anpp^rted  by  n  Itn* 
den  wire  of  tbe  aame  aiaa.  Tenacity,  differing  in  dtgiet  in 
difliBfent  aabatancea,  ia  moat  remarkably  cbamderiatae  of  iima. 

*.    Aa  tbe  bodiet  fbtmed  of  aloma  may  be  It  rtiC  or  in 
we  bare  now  to  conaider  tne  pbenomena  of  dMwm* 
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SECTION  VII. 

OP  MPTIpN  4rNp  PJPST. 

Aphorimn  XLVL 

Moiion  is  the  tcdrm  Applied  to  iha  pbeAomeiiOA'qf  (he  c 
of  ffahos  anxnig  bodtes. 

a.  Motion  is  straight,  in  the  apparent  path  of  a  falling  body, — 
cumlinear,  in  the  track  of  a  body  thrown  obliquely, — accelerated, 
m  a  stone  falfing  to  the  eorth, — reUtrded,  in  the  stono  thrown 
upwards  while  rising  to  fhe  point  where  it  stops  before  descending. 

b.  Nowj  how  is  motion  produced,  «nd  how  does  it  eease  t 

Aphorism  XLVIL 

Foree  is  Teqmred  whether  to  give  motion  or  to  take  k  away. 

a.  JX  ^.as  ))een  already  i^entioned  tjia^t  a  potter's  wheel  first 
•pffiers  r^ta^pyce  to  .t)ie  fgr<;;e  n^Qviog  it,  apd  then  resi^t^i  being 
stopped.  So  a  poDiQJi  a^mding  upright  in  a  carri^^  £^lls  back*- 
wards  when  the  carriage  suddenly  moves  forward ;  and  the  same 
person  stasding  upright  whilst  the  oarriage  is  moving  rapidly  for- 
ward, faUs  forwards  when  the  carriage  suddenly  stops.  So  too^ 
when  a  boat  crossing  a  river  strikes  ag»nst  the  bank,  idl  the  ig- 
norant jraople  irho  in  their  haste  to  get  ashore  have  stood  up, 
faU  forward  towards  the  bank. 

B.  But,  whether  is  the  state  of  rest  or  that  of  motion  natund 
to  bodies  ?  To  this  we  reply : — 

Aphorism  XL  VII L 
Uniform  straight  motion  is  as  naturally  pcrma^cut  as  rest. 
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a.  That  U  to  taj,  a  bodj  cao  neilher  acquire  noiioa,  nor  loac 
motioD,  nor  bend  iU  molioo,  wiilioot  a  cause. 

b.  Wben  ao  iron  ball  it  rdled  on  Uie  gronnd,  if  the  fiocnd  be 
not  amooih,  the  motion  it  speedily  deelroyed.  If  the  (ronnd  be 
•mooth,  then  the  motion,  being  leas  impeded,  eontinnea  longer ; 
yet  it  is  gradnally  destroyed  by  obetadea  vhieh  cannot  hare  be 
entirely  remored.  It  is  only  in  the  sky  that  ve  obstrfn  an  entire 
absence  of  obstructions,  and  there  the  motions  of  the  planets  go 
on  nnintermptedly. 

e.  An  arrow  discharged  horiaontally  at  a  asark  gradually  bendi 
downwarda  to  the  earth  by  which  it  is  attracted ;  bnt,  when  the 
air  is  still,  it  does  not  tend  to  change  ita  oourie  either  to  the 
right  hand  or  to  the  left : — were  it  not  for  this,  no  one  eonUcal* 
culate  upon  taking  a  correct  aim* 

tf.  A  atone  from  a  whirling  sling,  the  OKMnent  it  is  set  nl  li« 
berty,  darts  off  as  straightly  as  an  arrow  from  the  bow*string ; 
and  it  is  only  because  of  the  great  difficulty,  eren  after  long  prac- 
tice, of  determining  the  point  of  the  circle  from  which  it  should 
depart,    that  it  is  so  difficult  to  hit  a  mark  with  it. 

e.  From  such  facts  it  appears  that  abody  asoring  in  acirde 
is  constrained  by  sooM  forte  which  is  contrary  to  ita  Inertia. 
For  example  t— 4f  a  asan  is  seen  in  the  distance  aso? ing  hia 
hand,  and  a  ball  is  seen  whirling  round  it,  then,  though,  fram 
the  distance  or  some  other  reason,  we  may  see  no  string  bctwasn 
his  hand  and  the  ball,  yet  we  conclude  with  certainty  thai  Iharw 
is  a  string  of  some  sort.  In  like  manner,  in  the  caae  of  the  cir- 
cular  motion  of  the  moon  and  the  planets,  we  infer  that  there  is 
some  force  interfering  with  the  straight  motion  which  would  else 
result  from  their  Inertia,  since  a  motion  other  than  straight  can- 
not  be  tbc  result  of  any  single  force. 
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/.  We  have  now,  then,  to  consider  the  results  of  more  than 
one  force  acting  upon  a  body  at  once.  It  has  been  remarked  that 
motion  caused  by  a  single  force  is  always  in  a  straight  line.  It  is 
clear  that  an  additional  force  applied  in  the  same  direction  causes 
a  body  to  move  more  rapidly  in  the  same  direction,  as  when  a 
boat  floating  with  the  current  of  the  Ganges  is  urged  in  the  same 
direction  by  the  wind  also.  When  a  force  is  directiy  opposed  by 
an  equal  force^  motion  does  not  take  place ;  so  two  bulls  of  equal 
strength,  opposing  their  heads  with  equal  force,  both  maintain  their 
ground.  Whichever  of  two  opposing  forces  is  the  greater,  motion 
takes  place  in  the  direction  of  that  force,  with  a  rapidity  resulting 
from  the  difference  of  the  two  forces ;  as  when  a  boat,  with  a  fair 
wind,  sails  np  against  the  current  of  the  Oanges.    These  facts  are 

quite  obfious.    The  following  is  perhaps  less  so. 

•  •   • 

Aphorism  XUX. 

If  two  forces  act,  upon  a  body,  neither  in  the  same  direction 
nor  in  an  exactly  opposite  direction,  the  body  will  move  in  an  in- 
termediate direction. 

a.  Thus  a  boat  impelled  by  oars  across  a  river,  and  at  the 
same  time  acted  upon  by  the  current,  moves  neither  straight 
across  nor  straight  down  the  river,  but  slantingly.  Therefore 
the  ferryman,  in  order  to  bring  his  boat  to  the  desired  landing- 
place  on  the  other  side  of  a  rapid  river,  calculating  his  own 
strength  and  that  of  the  current,  starts  from  such  a  point  up  the 
stream  that  the  landing-place  may  lie  rightly  between  the  direc- 
tion of  the  current  and  the  direction  that  he  labours  in. 

Aphorism  L. 
If  two  forces  act  upon  a  body,  by  one  of  which  it  is  projected 
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IB  u  ainugbt  lioe,  whUal  bjr  the  other  k  m  cnmkinmMf  dtroeUd 
UMrardt  a  ised  point,  the  reeolt  it  Cifcvlar  MelioB. 

a.  That  when  a  tling,  with  a  itone,  it  pat  in  moChm,  the 
ttone^  which  conttantlj  teeks  to  move  away,  inovee  in  a  ebde 
becaote  it  is  rfttrained  towaitU  the  hand.  If,  tn  the  rapid  oMlioa, 
the  string  breali,  or  if  it  be  let  go  by  the  hand^  then,  sinee  only 
one  of  the  foroes  continaes  to  act,  the  stone  will  fly  off  as  if  it 
had  been  tiirown  straight  from  the  hand. 


i.  So  also  in  an  oil*mill,  the  ox,  when  driven,  seilring  to  fn 
forward,  and  prevented  by  the  beam  to  which  its  neek  ia  yofced^ 
moves  in  a  dtdn  round  the  milL  If  he  wi«ne  ^nit  of  the  joko» 
he  woald  probably  move  off  from  hia  drioer  in  a  stfaigkl  liosb^- 
bis  attempt  to  do  this  having  oondoeed  in  the  fret  instiiea  to  the 
circalar  motion  which  hft  is  confined  to. 

Aphcrism  LI. 

The  forte  whieb  polls  a  body  towards  a  oentas  is  oaUod  the 
Centripetal  Force.  The  force  in  virtoe  of  whieh  it  lends  to 
recede  from  a  centre  is  called  the  Centrifugal  Force.  Tinrlfcsi 
these  are  called  Central  Forces. 

0.    PhenosMoa  eiemplifying  the  eenlnfiigal  fisfoe  aso  smIi  na 

theMkMrac* 

b.  Bodies  laid  on  a  whirling  horisontal  whee^  each  as  thu 
used  by  potters,  are  readily  thrown  off. 

c.  In  a  handmill  the  ginin,  carried  round  by  the  stone,  tio* 
vels  outwards  till  it  escapes  as  flour  at  the  drcumferenee. 

d.  When  a  watcr-pot,  filled  with  water,  is  whirled  rapidly 
round  by  means  of  a  string  fastened  round  its  neek,  the 
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lugil  foree  preTento  the  Wflrttet  from  fiiUiiig  dtit  eten  Whiki  the 
TMiel  b  npiide  down* 

e.  A  man  or  a  borsoi  suddenly  clianging  his  direction  in  run- 
ning (as  when  turning  a  cornex^  at  speed),  instinctively  leans  in- 
wards,  or  towards  the  new  direction,  to  counteract  the  centrifu- 
gal force  that  wotild  thro#  him  away  from  it.  A  carriage,  in  ra- 
pidly rounding  a  comer,  fdr  want  of  such  instinct^  is  apt  to 
be  overturned. 

/•  When  a  mass  of  very  soft  clay  is  placed  in  the  middle  of  a 
potter's  wheel  ^Idly  jfeirdivlng,  the  centrifugal  force  cdoses  the 
clay  to  Imlge  out.  Likd  this  ball  of  soft  clay,  the  Earth,  revolv- 
ing  on  its  axis,  has  bulged  out  at  the  equator,  so  that  the  equatori- 
al diameter  exceeds  the  polar  diameter  by  about  twenty  miles.  In 
oonseqoenoe  of  the  existence  of  this  additional  mass  of  matter  at 
the  egoatoTi  the  attraction  between  the  Earth  and  the  Sun  and 
the  Moon  does  not  act  exactly  as  it  woald  do  if  the  form  of  the 
Earth  were  a  perfect  sphere.  Hence  result  the  precession  of  the 
equinoxes  and  certain  other  irregularities  to  be  noticed  in 
the  sequel. 

g.  Motion  k  said  to  be  m^fbrm  when  eqsral  spacea  ar«  moved 
over  in  equal  timea.  Motion  is  not  necessarily  mifonD.  In  re- 
gard to  tiiis  we  have  to  retnarb  as  follows. 

Aphorism  Lit. 

Motion  mkf  b^  R^tarddl  or  A«6elerat)sd. 

o.  Retarded  motion  is  produced  by  some  force  acting  conti- 
nuously on  a  body  in  a  direction  opposed  to  that  which  first  put  it 
in  motion,  and  thus  gradually  ^minishing  its  velocity.  If  you 
throw  a  stone  vertically  upwards,  the  attraction  of  tbe  earth  will 
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fradutlljr  dimiouh  iU  re locitj,  till  at  length  tlie  ttpwu4  motion 
ceaacty  and  the  stone  begins  to  descend.  Tbe  aotaoo  of  tlio  stone 
downwards  is  tbe  conrersc  of  wbat  it  was  upwards*  Here  we 
have  Accelerated  Motion.  For,  wben  tbe  stone,  by  fdltng 
tbrougb  a  certain  space,  acquired  a  certain  Telocity,  it  would 
move,  in  consequence  of  its  Inertia,  tbrougb  anotber  equal 
space  in  an  equal  portion  of  time,  witbout  tbe  appliealion  of 
any  additional  force.  But  the  force  of  tbe  Earth's  attraction  is 
still  acting  upon  it,  and  thus  tbe  velocitj  isconstantlj 


b.  Wben  a  boy  lets  a  ball  drop  from  bis  hand,  ha  can  catch 
it  again  in  tbe  first  instant ;  but  after  a  little  delay  hia  hand  pnr* 
sues  it  in  vain. 


c.  Wben  a  JSels  fruit  falls  from  a  lofty  brandi,  tho  tyo 
follow  it  for  a  time,  and  mark  tbe  gradual  acceleration  of  ita  do* 
scent ;  but  soon,  from  tbe  increasing  rapidity  of  ita  bll,  tl  ia 
seen  only  as  a  shadowy  line. 

d.  Any  fluid  falling  from  a  resenroir  forma  a  deermding 
stream  of  which  the  bulk  diminishes,  from  above  downward^  ia 
the  same  proportion  aa  tbe  velocity  of  the  particles  ii 
For  example,  in  pouring  molasses,  or  thick  tympt  bom  a 
siderable  height,  tbe  bnlky  sluggish  osaas^  which  first 
reduced,  before  it  reaches  the  bottom,  to  a  small  thrsad  ;  bet  fkm 
thread  it  moving  proportionately  (aster,  and  fills  the  foeci?«Bf 
vessel  with  surprising  rapidity. 

e.  Some  bodies  are  seen  to  (all  to  the  earth  bmmni  rapidBy  Ihaa 
others ;  but  their  doing  so  is  owing  to  the  interlSsreaee  of  tho 
air.  A  sheet  of  paper  (alls  slowly ;  but  if  you  roll  it  into  n  boll, 
it  will  fall  rapidly.  Oold  is  rery  heavy,  but  it  appears  to  font 
in  tbe  air  wben  beaten  into  thin  leaf. 

/.    A  piece  of  paper,  cut  to  the  site  of  a  rupee,  aad  plactd 
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on  the  top  of  it^  reaches  the  ground  along  with  the  rupee, — ^for 
the  heayier  body  prevents  the  air  from  impeding  the  fall  of  the 
lighter  one* 

g.  In  a  vessel  from  which  the  air  has  been  removed  by  an 
air-pump,  a  rupee  and  a  feather  fall  with  equal  rapidity. 

A.  A  stone  thrown  straight  forward  is  gradually  drawn  down 
towards  the  earth.  If  the  motion  caused  by  the  earth's  attrac- 
tion were  a  uniform  motion,  like  that  caused  by  the  current  of 
a  river,  the  atone,  like  the  boat  before  referred  to,  would  movQ 
in  a  slanting  but  straight  line.  As  the  downward  motion,  how- 
ever, is  a  continually  accelerated  motion,  the  atone  must  continue 
ally  change  its  direction,  or,  in  other  wards,  it  must  move  in  a 
curve,  as  we  see  it  do.  The  form  of  this  curve  is  more  distinctly 
seen  when  water  is  spirted  from  a  syringe. 

t.  Both  accelerated  and  retarded  motion  is  exemplified  in  the 
Pendulum. 

« 

Aphorism  LIIL 

The  name  of  Pendulum  is  applicable  to  any  body  so  suspend- 
ed that  it  may  swing  freely  backwards  and  forwards. 

a.  A  common  pendulum  consists  of  a  ball  suspended  by  a 
rod  from  a  fixed  point. 

b.  A  stone  suspended  by  a  string  will  serve  to  exemplify  se* 
reral  of  the  phenomena  of  the  pendulum.  One  of  the  most  im* 
portant  of  these  is  the  following. 

Aphorism  IIV. 

'Kie  times  of  the  vibrations  of  a  Pendulum  are  very  nearly 
equal,  whether  it  be  moving  much  or  little^ 

K 
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«.  *  WheiLcr  it  bt  luoviyg  aneh  or  Utile'— i.  c.  wbttbtr  tint 
lurc  detchbrd  bv  it  bt  Urge  or  tmall.  This  naj  be  sbowa  bj  §••- 
peoding  a  iiuall  weight  from  n  prg  bj  a  thread  of  99  iochee  ia 
kugth.  Wbeu  the  weight  m  drawn  to  one  aide  asd  then  set 
free,  it  will  move  backwards  and  forwards  in  equal  apneee  of 
time« — vii.  in  a  aecond  of  time,  whether  it  make  a  wide  pecall^ 
lion  M  when  first  set  free,  or  a  gradually  smaller  one. 

b.  It  is  in  couseqnence  of  this  property  that  the  pendulum  w 
employed  to  measure  time.  A  common  clock  is  merely  a  pendu- 
lum, with  wheel- work  attached  to  record  the  number  of  ribra- 
tioiiSy  and  with  a  weight  or  spring  having  force  enough  to  counter* 
act  the  retarding  effects  of  friction  and  the  resistanee  of  the  ear. 

LV. 

The  length  of  a  pendulum  influences  the  time  of  its  ribrmtMNi. 

o.  The  shorter  the  string  of  the  pendulum,  the  more  rapid  is 
iu  oscillation :  and  the  longer  the  string  the  slower  is  the  osdl-' 
lation. 

Aphorism  LVI. 

AcUun  and  Beaeiion  are  equal  and  opposite. 

a.  It  is  erident  that  if  no  action  or  morement  takes  plaes 
among  bodies  but  in  eousequence  of  either  Attraotion  or  Bepnl* 
siotti  there  must  always  be  at  least  two  bodies  oonoemedy 
must  be  attracted  or  repelled  just  as  much  as  the  other, 
one  will  hare  less  Telocity  than  the  other,  as  it  may  be  itsdf 
greater,  or  fixed  to  another  mass. 

h.  Thus,  if  a  man  in  one  boat  pull  at  a  rope  altnehdl  to  mm* 
ther,  the  two  boaU  will  approach.    The  boat  whieh  he  fsdk  will 
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Tome,  and  the  boat  in  which  he  stands  will  go  towards  it.  tf  thejr 
be  of  equal  size  and  load,  they  will  both  move  at  the  same  rate ; 
and  if  they  be  different,  the  smaller  will  move  the  faster,  in  which- 
ever  of  them  the  man  may  be. 

r.  A  cannon,  when  fired,  recoils  with  not  less  momen- 
tum in  it  than  the  ball  has ;  but,  the  momentum  in  the  cannon, 
being  diffused  through  a  greater  mass,  the  velocity  is  small,  and 
easily  checked. 

d.  When  a  body  in  motion  strikes  upon  another  body,  it  meets 
with  resistance.  The  resistance  of  the  body  at  rest,  will  be  equal 
to  the  blow  struck  by  the  body  in  motion,  and  exactly  opposed  to 
it.  The  operation  of  this  principle  is  most  apparent  in  the  case 
of  elastic  bodies.  If  a  ball  be  rolled  along  a  smooth  floor  so  as  to 
meet  a  wall  perpendicularly,  it  will  return  on  the  same  line.  If 
the  first  motion  be  not  in  a  direction  perpendicular  to  the  wall, 
the  reflected  motion  will  diverge  exactly  as  much  on  the  other  side 
of  the  perpendicular.  Thus,  if,  whilst  standing  in  the  left  hand 
corner  of  a  room,  we  throw  a  ball  against  the  centre  of  the  op^ 
posite  wall,  the  ball,  in  returning,  will  move  towards  the  right 
hand  comer, — the  angles  on  each  side  of  the  perpendicular  being 
always  equal.  This  equality  of  the  angles,  or  law  of  reflection, 
which  applies  to  Heat,  &c.,  also,  may  be  expressed  as  follows  1— - 

Aphorism  LVIL 
The  angle  of  reflection  is  equal  to  the  angle  of  incidence. 

a.  Other  examples  of  this  will  be  noticed  in  the  sequel. 

b.  Having  thus  shown  how  all  the  motions  visible  among  bo« 
dies  are  the  effects  of  nothing  else  than  Attraction  and  Bepul- 
•ioB  acting  on  the  Inertia  of  Atoms,  separate  or  conjoined,  un- 
der diversified  circumstances,    we  now  proceed  to  explain,   by 
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jneant  of  ihc»c  pnuaplet,  the  peculiaiilies  of  real  aod  notioa 
which  depend  on  the  solid  form  of  bodict.^ 


SECTION  VIII. 

PDENOMENA  OF  SOLIDS. 

r.  '  Solid*  it  the  term  applied  to  m  man  in  which  the  ma- 
toil  attraction  of  the  atoms  U  to  strong  that  the  oumb  maj  be 
moved  abont  aa  one  bodj,  without  the  reUttve  poaitiooa  of  the 
component  parte  being  thereby  distorbed.  From  this  reanHa  the 
fact  next  stated* 

Aphori$m  LVIIL 

Force,  moving  part  of  a  solid,  must  affect  the  wh<^  or  break 
off  the  part. 

e.  An  earthenware  retsel  maj  be  suspended  bj  a  portion  of 
its  lip  (or  by  its  handle),  thus  proring  that  the  cohesion  of  the 
parts  is  stronger  than  the  weight  of  the  vessel ;  but  if  an  attempt 
be  made  to  lift  the  vessel  quickly  by  such  a  part,  the  part  may 
rise  and  leave  the  vessel  behind, — because  then  the  imaiim  is  ad* 
ing  together  with  the  weight  to  destroy  the  cohesion* 

h.  If  any  uniform  rod  be  supported  by  its  middle,  like  a 
weighing  beam,  the  two  ends  will  just  balance  each  other*  If 
equal  weights  be  hung  at  the  extremities  of  the  arms,  the  eqwi* 

^  Thti  U  the  dmiiofi  oC  tfteacc  eommoiity  ttXitJL  Meekmmiet.    la  ngid  %m 
•olii  boOiet,  tbt  ph— ookmi  oC  Rett  sr*  Creitcd  midtr  the  htmi  ef  Slstim  (• 
prH?  8trffco-il«tict«-),  uA  Urate  of  MeCaoo  ondcr  Ikat  of  Pymairs  (| 
Sicrto-fl>aa»ict)« 
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librium  will  still  continae.  The  middle  point  in  this  case  is  calU 
ed  the  centre  of  gravity ;  and  that  there  is  such  a  point  in  every 
mass  we  proceed  to  declare. 

Aphorism  LIX^ 

In  every  mass^  or  system  of  connected  masses^  there  is  a  point 
around  which  all  the  parts  balance  each  other,  and  this  point  is 
called  the  centre  of  gravity  (or  of  inertia). 

a.  TVlien  this  point  is  supported,  the  body  does  not  fall. 
When  this  point  is  not  supported,  the  body  falls  to  that  side  on 
which  the  point  is. 

b.  Thus  the  centre  of  gravity  of  a  bar  of  wood  or  iron  of 
uniform  thickness  is  at  the  middle  point*  Support  this  point  on 
your  finger  and  the  bar  will  remain  supported.  Move  the  point 
to  either  side  and  the  bar  will  fall  on  that  side. 

c.  A  line  drawn  perpendicularly  to  the  surface  of  the  earth 
from  the  centre  of  gravity  is  called  the  line  of  direction.  A  bo- 
dy remains  standing  when  the  line  of  direction  falls  within  the 
base  on  which  the  body  is  placed ;  otherwise  it  falls. 

d.  When  people  in  a  boat  rise  up,  the  centre  of  gravity  of 
the  whole,  that  is  to  say  of  the  boat  with  its  contents^  is  raised; 
A  smaller  inclination  of  the  boat  to  one  side  will  then  make  the 
line  of  direction  fall  beyond  the  base.  When  there  is  any  risk 
of  a  boat's  upsetting,  therefore,  the  passengers  ought  to  avoid 
starting  up. 

e.  The  centre  of  gravity  of  a  sphere  is  the  centre  of  the 
sphere.  Wherever  you  place  a  spherical  body  of  homogeneous 
material,  on  a  horizontal  plane,  the  centre  of  gravity  being  ver- 
tically over  the  point  of  contact,  the  sphere  will  rest.    On  tbo 
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other  hand,  if  jrou  place  the  sphere  oq  a  slope,  the  point  of  eo«« 
tact  not  beiof^  TcrticallT  under  the  centre  of  graTity,  the  body 

will  roll  down. 


/.  The  centre  of  gravitj  of  a  bodj  is  not  neeessarilj  within 
the  bodj  itself.  In  a  ring,  of  iron  for  instance,  the  centre  of 
gravttj  is  some  where  within  the  hollow  in  the  midst.  Suspend 
the  ring  from  two  scTcral  points,  and  tie  two  threads  aeroes  it  in 
the  direction  of  the  two  lines  of  suspension.  The  ring  will  be 
balanced  if  jou  support  the  point  of  intereection  of  the  thrends. 

g.  On  these  properties  of  matter,  and  laws  of  motion,  which 
we  have  described,  depends  the  operation  of  numerons  madunns 
which  have  been  contrived  for  the  saving  ct  human  labonr* 

h.  In  looking  at  a  potter's  wheel  revolving,  the  truth  of  the 
following  proposition  will  become  apparent. 

Apkoriim  LX. 

In  a  solid  body  moving  about  an  aiis,  like  a  wheel  or  a  weigh* 
tug  beam,  the  different  parts  have  different  velocities,  aeeording 
to  their  respective  distances  from  the  axis  or  centre. 

m.  It  is  clear  that  a  piece  of  soft  day  placed  on  the  rim  of 
the  wheel,  passes  over,  in  one  revolution,  twice  the  apaee  Cm* 
versed  by  another  piece  placed  midway  between  the  cenlvn  nni 
the 


b.    With  reference   to  this   the   following  is  to  be 
mind. 

Apkoriim  LXt, 

Forces,  with  different  speed,  may  be  made  to  bnlanee  OM 
other  if  they  be  connected  by  some  solid  medium  in 
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ner  that  the  speed  of  the   smallec  shall  be  the  greater,  jast  ia 
proportion  to  the  greater  intensit j  of  the  other  force. 

a.  Upon  this  important  truth  the  whole  of  Mechanics  may 
be  said  to  hinge.  On  this  depends  the  operation  of  the  simple 
machinei,  or  mechanical  powers^  as  they  have  been  called^ — the 
lever  &c.,  which  enable  man  to  adapt  any  species  and  speed  of 
power  which  may  be  available,  to  almost  any  work  which  he  has 
to  accomplish. 

b.  The  simplest  of  the  mechanical  powers  is  the  lever.  A  le- 
ver is  a  rigid  rod  of  uniform  thickness,  made^  we  may  suppose, 
of  wood  or  metal. 

c.  If  the  rod  be  placed  upon  a  support  which  is  called  the 
fulcrum,  at  its  centre,  the  two  arms  of  the  lever  will  balance 

each  other. 

d.  If  equal  weights  be  hung  at  the  extremities  of  the  arms, 
the  equilibrium  will  still  continue.  On  this  principle  the  com- 
mon weighing  balance  is  cpnstructed, 

e.  If  the  lever  be  supported  not  at  the  middle,  but  at  such  a 
pcnnt  that  the  one  arm  shall  be  twice  as  long  as  the  other,  then 
the  centre  of  gravity  will  be  removed  to  the  side  of  the  longer 
arm ;  and  a  weight  suspended  from  the  extremity  of  the  longer 
arm  will  balance  twice  its  weight  suspended  from  the  extremity 
of  the  shorter  arm. 

/.  It  is  evident  from  this  that  if  the  arms  of  a  weighing  bal- 
ance are  unequal  in  length,  an  imposition  in  the  weight  of  goods 
may  be  effected. 

f»  By  flioving  the  fulcrum  still  nearer  to  one  end,  a  weight 
at  tlie  extremity  of  the  longer  arm  may  be  made  to  balance  three 
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timet,  four  timet,  fire  timet  itt  weight  at  the  other  end,  and  9o 
on  iudcfinitelj  ;  and  a  tmall  addition  to  the  weight  at  the  kmg* 
cr  arm  will  enable  it  not  merely  to  balance  but  to  raite  the  larg* 
er  weight.  Thut  a  »ingle  perton,  by  applying  hit  ttiwsgih  at 
the  longer  end  of  a  lever,  it  able  to  raite  a  weight  which  the 
combined  force  of  tereral  men  could  not  moTC. 

k.  It  it  obrbnt  that  the  eitremity  of  the  kmger  am  nmtl  be 
moved  over  a  great  tpace,  in  order  to  raite  the  extremity  of  the 
thorter  arm  through  a  tmaU  tpace ;  and  thut,  jutt  at  much  at  it 
gained  in  power  it  lott  in  time. 

fl.  Thit  applict  not  only  to  the  lever  but  to  all  the  other  me* 
chanical  powert.  It  doet  not  follow,  however,  that  these  are 
utelett ;  for,  tince  we  cannot  augment  our  ttrength,  thoae  iat* 
trumcntt  are  highly  useful  which  enable  ut  to  reduce  the  retit- 
tance  or  weight  of  any  body  to  the  level  of  our  ttrength,  at  the 
expente  of  a  corretponding  portion  of  time« 

/•  Another  great  benefit  retnlting  from  the  ute  of  machinerjr, 
at  already  hinted,  it  thit,  that  it  enablet  nt  to  take  advantage 
of  gratuitout  forcet,  tuch  at  a  current  of  wind,  a  ttieam  of  wa* 
ter,  or  the  expansive  power  of  tteam.  When  tnch  fbceee 
form  our  tatk,  we  have  only  to  tuperintend  and  legnlale 
operation. 

k.    So  much  for  the  peculiaritiet  of  tolid  bodies. 

/.    We  have  next  to  oontider  the  peculiar  properties  of 
in  the  form  of  liquid. 
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SECTION  IX. 

HYDROSTATICS. 

m.  I^rom  their  deficiency  of  cohesion,  liquids  cannot  be  main- 
tained in  heaps.  The  wind  raises  water  into  waves,  but  these 
are  immediately  afterwards  destroyed  by  gravity.    Thus : — 

Jpkorism  LXII. 

Liquids  always  tend  t6  have  theisr  surface  l^vel. 

0.  As  the  patticies  at  fltddi  gravitate  independently,  they  press 
against  each  other  in  every  directioii,  not  only  downwards  bat 
upwards,  and  sideways.  The  pressure  of  fluids  npwards,  tbougtl 
it  seenn  in  direct  oj^ositioo  to  gratitj,  is  a  eonsequenoe  of  their 
press«r6  dowawaords* 

A.  When,  lor  example  'Water  is  powtti  intd  a  reuA  with  a  spoat^ 
the  water  in  the  spont  ris^  to  a  level  with  that  in  the  pot*  Thd 
particles  df  water  at  the  bottom  of  the  pdt  ar^  pressed  Updn  by 
the  partides  abovd  them ;  they  will  yield  to  tiiis  pressure  if  thero 
ii  any  mode  of  making  way  for  the  snperior  partieles,  and  as  they 
eaniicH  descend,  they  will  change  their  direction  and  rise  in  the 
spont. 

c.  For  the  same  reason  Water  may  be  donveyed  to  ev^ry  paj^ 
of  a  town,  if  it  be  originally  brought,  by  means  of  pipes,  from  a 
iMight  superior  to  any  to  ^rinoh  it  is  to  be  oonveyOd.  Many  of 
flie  cities  of  £arope  are  supplied  with  wate^  in  this  way. 

d.  When  a  tube  with  a  very  small  bore  is  immersed  in  a  vessel 
of  Wiftefj  the  trater  rises  hi^er  in  thd  tube  flum  the  sdrfaoe  of 
Ike  #«ter  in  thtt  teMi,  being  attnicted  fay  tiie  sides  of  IOm  flibe» 
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lo  thtt  way  [ — tee  Apk.  4S.  d. — ]  the  oil  of  a  lamp  mat  amid  the 
amall  tabet  formed  by  the  threads  of  the  wick  ;  and  water  riaea  in 
the  very  small  tabes  of  trees  and  other  regetables. 

e.  We  hare  already  had  occasion  to  menlltm  [  Afk^  45,  d.] 
the  ivrdfic  ffrariiy  of  bodies. 

Apkarinm  LXilL 

Water  if  employed  as  the  standard  for  determining  the  eompa* 
tire  weight,  or  specific  grarity,  of  bodies. 

a.  When  we  say  that  a  snbstance  is  light  or  hearyy  we  speak 
eomparatirely.  Thus  chalk  is  light  when  compared  with  iron,  and 
heary  when  compared  with  wood. 

k.  The  comparatire  weight  or  specific  gravity  of  n  body  is  aa* 
certained  by  weighing  it  first  in  air  and  afterwarda  in  water. 

e.  A  piece  of  gold  will  displace  jnst  aa  mndi  water  aa  ia  eqwal 
to  ita  own  bulk ;  so  that  a  cnbic  inch  of  water  mnst  make  way  for 
a  cubic  inch  of  gold.  The  gold  will  weigh  leas  in  water  thna  it  dad 
out  of  it,  on  account  of  the  upward  pressure  of  the  parttdca  of  the 
water.  Now  supposing  that  a  piece  of  gdd  weighed  mneteem 
onnoet  out  of  the  water,  and  lost  one  ounce  by  being  weighed  ka 
water,  the  quantity  of  water  which  it  displaces  mnst  weigh  thni 
one  ounce :  consequently  gold  must  be  nineteen  times  aa  heaiy 
as  water. 


d.  If  the  body  under  trial  be  of  the  same  weight  aa  the 
in  which  it  is  immersed,  it  will  be  wholly  supported  by  it,  aa 
the  water  the  place  of  which  it  occupies. 

e.  A  body  placed  in  water  rests  when  it  has  displaced  n 
ty  of  water  equal  in  weight  to  the  weight  of  the  body ;  bwt  if  tlv 
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bulk  of  the  body  be  less  than  that  of  its  weight  of  water^  as  in  the 
case  of  a  ball  of  clay,  it  will  sink. 

/.  If  the  ball  of  clay  be  formed  into  a  hollow  jar,  then  it  will 
displace  a  quantity  of  water  more  than  equal  to  it  in  weighty  and 
it  will  float. 

g.  A  boat  sinks  the  deeper  in  the  water  the  more  it  is  loaded, 
displacing  just  as  much  water  as  is  equal  to  the  whole  weight ;  and 
thus  iron  boats  can  be  made  to  float.  Steamboats  on  the  Oanges 
are  made  of  iron. 

h.  In  ascertaining  the  specific  gravity  of  a  body  lighter  than 
water^  it  is  necessary  to  attach  to  it  a  body  of  known  specific  gra- 
vity sufficiently  heavy  to  sink  it. 

f.  Water,  oil^  milk,  &c.  are  fluids  which  possess  very  little 
elasticity.  Such  fluids  are  called  liquids.  Other  fluids  have  a 
remarkable  degree  of  elasticity.  Let  us  now  consider,  then^  the 
mechanical  properties  of  elatiic  fluids,  or  Airs, 
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PNEUMATICS. 

Aphorism   LXIV. 

The  leading  character  in  which  air  diners  from  such  a  fluid  as 
water  is  its  elasticity. 

a.  By  the  elasticity  of  air  we  mean  its  power  of  increasing  or 
diminishing  in  bulk,  accordingly  as  it  is  less  or  more  compressed, 

b.  In  consequence  of  its  elasticity^  air  presses  in  all  directioni» 
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c.    Ao  imporiani  ptoptriy,  in  rtipirt  of  vkioli  air  mMsiUit 

water,  it  the  folIowiDg  : — 

Jfkorimm  LXV. 

The  air  potaeaaes  weigbt. 

o.    The  followiDg  are  proofa  of  Ihia  fact* 

Whoa  we  toek  water  through  a  atraw,  wa  do  it  hjr  ti 


the  ehett ;  this  dimioiibea  the  eonpraaaMMi  of  the  air  within 
our  UmIt,  which  then  no  longer  eoaoterbmlancea  the  promo  of 
tho  citenial  air  on  the  iorfaee  of  the  water  bj  vhicb  the  water 
if  coQtequently  forced  op  the  straw, 

c.  The  weight  of  a  small  qtuntitjr  of  air  itmj  bo  aaoattatwad 
bj  eihaostiog  the  air  from  a  bottle,  bj  meana  of  aa  air  pamp» 
and  waighiog  the  bottle  thoa  emptied*  Suppoao  that  a  bottje, 
aix  cubie  inchea  in  dimensiooj  when  the  air  is  eihanatod,  waifha 
two  ounces ;  if  the  air  be  then  ro*admitted  and  tho  bottle  bo  re* 
weighed  it  will  be  found  hearier  by  two  grains ;  showing  that  sis 
cubic  inches  of  air  weigh  about  two  grains. 

d.  In  order  to  ascertain  the  specific  graTitj  of  air,  the  aaaaa 
bottle  may  be  &lled  with  water,  and  the  weight  of  aix  enbio  ineh« 
es  of  water  will  be  found  to  be  1515  grains :  so  that  tho  m  eight 
of  the  water  to  that  of  air  is  about  800  to  \. 

e.  For  certain  reasooa  it  is  snppoaad  that  the  atmoapliara  is 
about  45  miles  high.  The  weight  of  the  upper  portaona  cafsaa 
the  lower  portions  to  be  more  dense.  At  the  top  of  a  high 
mountain  the  air  is  so  thin  that  consideralbe  diflknlty  ia  fbanad  so 
breathing  there. 

/•  The  height  of  a  mountain  may  be  eatimated  by  means  of  an 
inalnuttont  called  a  tertmKer,  or  measurer  of  tho  Wfifhl  of  tho  air« 
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g.  K  baroBiater  may  b^  made  thus,  Fill  with  mercury  a  glaaa 
tube  about  three  feet  in  length,  and  open  only  at  one  end.  Then 
ttopping  Ae  open  end  with  the  finger,  immerse  it  vertically  in  a 
cup  containing  mercury.  Part  of  the  mercury  which  was  iu  the 
tube  now  fidls  down  into  the  cup,  leaving  a  vacant  space  in  the 
tipper  part  of  the  tube,  to  which  the  air  cannot  gain  access. — This 
space  is  therefore  a  perfect  vacuum ;  and  consequently  the  mercury 
m  the  tube  is  relieved  from  the  pressure  of  the  atmosphere,  whilst 
that  in  the  cup  remains  exposed  to  it.  Therefore  the  pressure  of 
the  air  on  the  mercury  in  the  cup  supports  that  in  the  tube,  and 
the  mercury  will  stand  higher  in  the  tube  when  and  where  the 
pressure  of  the  atmosphere  is  greater. 

h.  The  mercury  in  the  barometer  usually  stands  at  the  height 
of  about  29\  iuohes.— When  the  barometer  is  carried  up  a  hill^ 
pr  to  the  top  of  a  high  tower,  the  atmospheric  pressure  beio^ 
diminished,  the  mercury  sinks.  By  means  of  numerous  e:(pen'* 
meats  it  has  been  determined  how  many  hundred  or  thousand 
feet  of  additional  elevation  correspond  tg  a  fall  of  an  inch|  or  two 
inchesj^  kc.,  of  mercury  in  the  tube,  and  thus  it  it  that  the  iostru- 
ment  cau  be  employed  for  measuring  the  height  of  mouutains, 

t.  The  mercury  also  sinks  on  the  approach  of  a  st^rm,  so  that 
it  is  of  great  value  fpr  giving  warning  of  an  approaching  storm  to 
ships  at  sea. 

J.  The  atmospheric  pressure  which  sustains  in  a  tube  a 
colnmn  of  29^  inches  of  mercury,  ought  to  sustain  a  proportion- 
attly  higher  colunMii  of  a  fluid  the  specific  gravity  pf  which  is 
less.— The  specific  gravity  of  mer cmry  aii  pompare4  with  water  ii 
1^.  Multiplying  thi^  by  29ia  the  A««iber  of  inQh^s  of  meureury, 
W9  g^t  somewhat  oMwe  th^n  33  feet  in  height ;  and  aceordiag*- 
Iji  w  ixiaking  th«  ^ip^ai^nt,  we  find  that  Ae  atmospherie 
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prcMurc  tutUini  a  column  of  water  of  abofc  S3  feet  in  heiflit. 

k.  The  relatiTe  tpeci&c  gravitj  of  two  fliiida  which,  like  mer- 
cury and  water,  are  not  diapoeed  to  mil  with  each  other,  mmj  be 
determined  by  the  following  method.  Place  a  glaaa  tube,  corred 
like  the  goad  of  an  elephant,  with  the  ends  of  the  limbe  npper- 
moat^  and  pour  into  it  so  much  of  each  of  the  ti(b  flnida  thai  their 
point  of  meeting  shall  be  the  lowest  point  in  the  cunratore  of  the 
tube.  Then  the  heights  to  which  the  two  fluids  rise  in  the  rea- 
pective  limbs  will  be  in  the  in?erse  ratio  of  their  relatire  specific 
grarity.  Fur  example,  in  such  an  arrangement,  an  inch  of  mer* 
cury  in  the  one  tube  will  be  found  to  balance  ISi  inches  of  water 
in  the  other ;  so  that  we  conclude  that  mercury  is  IS)  times  aa 
heary  as  water. 

/.  When  such  a  curred  tube  as  we  hare  just  described  is  re* 
versed,  it  is  called  a  syphon.  Such  is  the  instrument  described 
by  Bhdtkara  Ackdrya  in  his  Siramm^i  MiidkMkmra^  in  the  chapter 
on  machines,  where  he  says  that  if  we  place  one  end  of  such  a 
curred  tube,  of  copper  or  some  other  nuterial,  in  a  vessel  full  of 
water,  the  tube  also  being  filled  with  water,  and  leare  the  other 
end  open  outside  the  Tcssel,  all  the  water  in  the  vessel  will  flow 
out  through  the  tube. 

m.  In  the  same  way  if  you  use  the  hollow  stalk  of  a  lotos,  the 
flower  having  been  removed,  a  vessel  of  water  nuy  be  emptied  by 
it.  Many  ingenious  machines  are  constructed  on  the  principle  of 
the  syphon  by  conjurors  and  other  artists. 

M.  The  action  of  the  syphon  depends  upon  the  weight  of  the 
atmosphere.  The  column  of  water  in  the  eitemal  limb  bewg 
longer  than  that  in  the  limb  immersed  in  the  vessel,  is  becticr 
also.  When  it  begins  to  fall,  a  vacuum  would  be  formed  im  the 
upper  part  of  the  tube  if  the  water  in  the  shorter  Uab  wcft  M( 
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immediately  forced  to  ascend,  by  the  pressure  of  the  atmosphere 
OH  the  surface  of  the  water  in  the  vessel. 

o.  The  air  is  the  most  common  rehicle  of  sound,  biit  not  the 
only  one.  On  the  subject  of  Sound  we  proceed  to  make  some 
remarks. 


SECTION  XT. 

ACOUSTICS. 

Aphorism    LXVL 

Sound  is  heard  when  any  sudden  shock  or  impulse  is  given  to 
the  air,  or  to  any  body  which  is  in  contact,  directly  or  indirectly, 
with  the  ear. 

a.  Thus  sound,  as  that  of  a  bell^  can  be  heard  under  water. 

b.  Solid  bodies  also  convey  sound,  as  may  be  thus  proved. 
Fasten  a  string,  by  the  middle,  round  a  bar  of  iron,  and  raise  the 
bar  from  the  ground  by  the  two  ends  of  the  string,  one  end  being 
held  against  each  ear  dosed.  If  the  bar  then  be  struck  with  ano- 
ther piece  of  iron,  the  sound  will  be  conveyed  to  the  ear  by  means 
of  the  strings  in  a  much  more  perfect  manner  than  if  it  had  no 
other  vehicle  than  the  air. 

e.  When  a  sonorous  body,  such  as  a  bell,  is  struck,  it  is  put 
into  a  state  of  rapid  vibration.  This  vibration  it  communicates 
to  the  air,  and  the  air  communicates  it  to  our  ear,  where  it  pro- 
duces the  sensation  of  sound. 

d,  A  bell  rung  in  a  vessel  from  which  the  air  has  been  re- 
moved,  gives  no  sound. 


A  iTNovMs  or  wetwmcu. 

Afkmi$m   LXVII. 

The  tremuloot  motion  (t?en  to  the  air  by  the  ribrttiott  ot  a 
•onoroot  bodj  reeemblae  in  tome  measure  the  metioii  oooimwu* 
eated  to  amooth  water  when  a  atone  ia  tkrovo  ialo  it. 

a.  A  ttooe  thrown  into  smooth  water,  first  prodneea  a  sauJI 
circular  ware  round  the  spot  where  the  stone  falls ;  the  ware 
spreads,  and  graduallj  communicates  its  motion  to  the  adjoining 
waters,  producing  similar  wares  to  a  considerable  eitenL 

b.  It  requires  some  time  for  the  ribrations  of  the  air  to  extend 
to  anj  distant  spot.  A  waaberman  al  some  distance  is  seen  to 
strike  a  mass  of  wet  clothes  upon  a  stone  some  time  befiwe  the 
sonnd  of  the  blow  is  heard. 

Aphontm  LXVin. 

The  Teloeitj  of  sonnd  in  air  ia  oempnted  to  be  al  the  rale  of 
1143  feet  in  a  second.  • 


a.    The  nearly  nntform  teloetty  of  soud  enablea  ws  to 
the  distance  of  the  object  from  which  it  proceeds.    If  we  Ao 
hear  the  thunder  till  half  a  minute  after  we  see  the  lightwiag,  ww 
Infer  that  the  doud  is  at  the  distance  of  six  milee  and  a  hnML 

jipharism   LXIX. 

An  eoho  ia  produeed  when  the  aerial  Yibrationa  meet  aa 

a.    When  the  warea  raised  in  a  tank,  hj  throwing  a 
it,  meet  the  bank,  thejr  are  reflected.    So  aa  edio  b 
when  the  aerial  Tibrations  meet  with  an  obstacle  hiYfaig  a 
and  regular  surface^  snch  as  a  wall  or  a  rock*    The  ▼£ 
maj  thus  be  reflected  back  to  the  ear,  and  prodaoa  the 
sound  a  second  time ;  but  the  sound  will  then  appear  to 
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from  the  object  by  which  it  is  reflected  ;  just  as  the  image  reflect- 
ed by  a  mirror  seems  to  the  eye  to  be  behind  the  mirror. 

b.  If  the  vibrations  fall  perpendicularly  on  the  obstacle^  they 
are  reflected  back  in  the  same  line ;  if  obliquelyj  the  sound  returns 
obliquely  on  the  other  side  of  the  perpendicular,  the  angle  of 
reflection,  in  this  case  as  in  others,  being  equal  to  the  angle  of 
incidence. 

c.  In  solids,  liquids^  and  even  airs,  we  have  found  that  weight 
presents  itself,  as  a  result  of  Attraction.  But  in  the  great  cause 
of  Repulsion,  viz.  Heat,  though  we  find  some  properties  which  it 
has  in  common  with  the  bodies  already  treated  of,  we  do  not  find 
any  evidence  of  weight. 


SECTION     XII. 

OF  THE  IMPONDERABLES,  HEAT,  ELECTRICITY,    &c. 

Aphorism  LXX, 

Heat  cannot  be  exhibited  apart,  nor  be  proved  to  have   weight 
or  inertia. 

a.    An  iron  ball,  by  being  heated,  does  not  gain  in  weight. 

Aphorism   LXXL 

Heat  diffuses  itself  among  neighbouring  bodies  until  all  have 
the  same  temperature. 

a.     A  heated  iron  ball,  thrown  into  a  vessel  of  water,  becomes 
cooled,  while  the  water  becomes  heated. 

M 
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Apkoritm  LXXJL 

The  inrerior  degrees  of  heat  tre  denoted  by  Um  term  €MI. 
A  man  who  hae  descended  half  way  from  llm  anmant  of  a 


pats  in  the  Himalaya,  eielatmt— '<  How  warm  the  air  is  I** — 
while  the  man  who  has  jnst  arrired  at  the  aasM  point  bom  tiM 
plains,  rejoins,  '*  On  the  contrary— how  ymry  ooU  P  The  air  Ibeb 
hot  or  cold  to  each  of  these  two  becaose  its  heat  is  greater  or  lem 
than  that  of  the  air  that  he  has  U!L  Thns  wa  learn  that  Sena- 
taon  is  not  a  perfect  criterion  of  Heat. 

h.  As  these  two  mmk  give  opposite  oridenee,  from  their  feel* 
ings,  so  a  man's  two  hands  may  give  opposite  Sfidanea  in  rsfmrl 
to  the  heat  of  a  basin  of  water.  Put  yonr  right  hand  into  aa  eaU 
water  as  you  can  procure,  and  your  left  hand,  at  the  same  time, 
into  as  hot  water  as  it  can  suffer,  and,  after  a  little  time,  plaeo 
both  hands  in  a  basin  of  tepid  water.  To  the  right  hand  it  will 
feel  warm,  and  to  the  left  band  cold.  This  shows  still  asore 
clearly  that  Sensation  is  not  a  trustworthy  thermometer. 

Aphmitm    LXXttT. 

Heat  expandi  bodies,  and  hence  any  substance  so  circnmataae* 
ed  as  to  allow  the  expansion  to  be  accurately  aseasncedt  amsti* 
tutes  a  Thermometer. 

a.  The  common  thermometer,  for  measuring  the  digma  of 
heat,  is  a  glass  bulb  611ed  with  mercury  or  otber  fluid,  and  Imv* 
ing  a  narrow  tube  rising  from  it,  into  which  the  fluid,  on  being 
expanded  by  heat,  ascends,  and  so  marks  the  degree  of  Wat. 

Aphorism  LXXIV. 

Heat  tiwrek  throngh  diflisrent  snbetanom  with 
of  rapidity. 


a.  A  burning  mateh  can  bo  held  till  tbe  flame  oomee  near  the 
fingers;  but  a  metallic  wire,  if  one  end  be  put  into  the  flame  of 
a  lampi  speedily  becomes  too  hot  to  be  held. 

Aphtnrism  LXXV. 

Heat  traTolsiUao  through  9paoe. 
a.    It  is  then  called  Radiant  Heat. 

6.  Heat  proceeds  from  a  heated  hoij,  such  as  an  iron  ball,  in 
straight  linesy  and  in  all  directions.  The  law  of  the  equality  of  the 
angles  of  incidence  and  reflection  applies  to  these  rays.  If  the 
rays  proceeding  in  this  way  from  the  Sun  are  receiyed  in  a  con* 
care  metallic  mirror,  they  will  be  all  reflected  into  one  point, 
where  the  heat  will  be  sufllcient  to  set  rarious  substances  on  fire. 
Two  such  mirrors  facing  each  other  may  be  so  arranged  at  op- 
posite endfl  of  a  room,  that  food  placed  ia  front  of  one  of  them 
shaU  be  cocked  by  a  Are  placed  in  front  of  the  other* 

c.  When  a  glass  tube  is  rubbed  with  a  piece  of  silk,  or  a  large 
stick  of  sealing  wax  with  a  pieee  of  flannel,  then,  besides  heat, 
another  eflbct  is  obserred  (— ^  which  the  name  of  eleelrieal  is 
giTen).  The  tube  first  attracts,  and  then  repels  light  substances, 
such  as  feathers,  and  small  pieces  of  straw  or  pap^, 

d.  If  the  finger  be  brought  near  a  large  tube  thus  excited,  a 
spariL  leaves  the  tube,  and  a  slight  crackling  noise  is  heard.  The 
same  phenomenon  occurs,  in  dry  weather,  if  the  hand  is  drawn 
rapidly  oyer  the  back  of  a  cat. 


e.  The  snblimc  phenomenon  of  thunder  and  Ughtoing  is  of 
the  same  nature  as  that  just  described.  Lightning,  has  been 
drawn  from  the  clouds  by  means  of  a  kitCi  and  the  same  ei^peri- 
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mnitt  have  been  perrormed  with  it,  m  with  tbe  eleeiiicttj  deni- 
ed from  the  friction  of  glata  and  ailk. 

/.  KlcctricitjTy  like  heat,  alwaya  tends  to  an  equilibrium. 
Hence  a  cloud  which  by  anj  cauae  haa  become  bighlj  eleeihfied, 
gives  out  ita  electricity  with  great  noise  and  violence,  when  it 
comes  within  a  certain  distance  of  another  leaa  btghlj  electrified 
cloud,  or  a  tree,  or  a  houae. 

ff.  When  a  body  is  highly  electrified,  its  electricity  ean  be 
drawn  away  without  noise  or  violence  by  bnnging  a  abarp«point- 
cd  piece  of  metal  near  it.  Advantage  is  taken  of  tbia  fact,  to 
preserve  bouses  from  lightning  in  Calcutta  and  other  places^  by 
attaching  to  the  house  a  metallic  rod,  one  end  of  whieh  is  buried 
in  the  earth,  and  the  other  rises  aomewhal  higher  than  the 
house. 

A.  When  substances  are  undergoing  chemical  ehangea,  elec* 
trical  phenomena  appear.  Eleetricity  thus  developed  ia  calkd 
Galvanism,  from  the  name  of  its  discoverer  Galvani. 

i.  By  means  of  (lalvanism,  information  ia  conveyed  in  Eng- 
land in  the  course  of  a  minute  to  places  at  the  distance  of  ban* 
dreds  of  miles.  If  the  requisite  arrangements  were  completed, 
a  message  might  Ic  sent  from  Calcutta  to  Agra,  Delhi,  and 
Bombav,  within  the  hour. 

j.  By  means  of  Galvanism  also  we  can,  although  standing  at 
a  great  distance,  instantaneously  explode  a  barrel  of  gunpowder 
at  the  bottom  of  a  river,  and  thus  remove  the  wreck  of  a  vtaael 
which  would  otherwise  obstruct  the  navigation  of  the  river. 
This  has  been  lately  done  in  the  Ganges  on  several  oocaaiona. 

k.     Another  effect  of  electricity  is  its  giving  to  a  piece  of  aoA 

iron  the  qualities  of  a  magnet. 
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/.  Light;  alsO;  is  imponderable.  The  agency  of  Light  in  the 
phenomena  of  vision  is  the  object  of  enquiry  in  the  important 
department  of  science  which  we  proceed  next  to  treat  of. 


SECTION    XIII. 

OPTICS. 

m.  In  this  science,  bodies  are  divided  into  luminous,  opaque, 
and  transparent.  A  luminous  body  is  one  that  shines  by  its 
own  light,  as  the  sun,  or  a  lamp.  Polished  metal,  though  it 
shines^  is  not  luminous,  for  it  would  be  dark  if  it  did  not  receive 
light  from  a  luminous  body.  It  belongs  to  the  class  of 
opaque  bodies  which  are  neither  luminous  nor  will  allow  the 
light  to  pass  through  them.  Transparent  bodies  are  those  which 
allow  the  light  to  pass  through  them^  such  as  glass  and  water. 
Transparent  bodies  are  frequently  called  Mediums. 

Aphorism  LXXVL 

Light  when  emitted  from  a  luminous  body  is  projected  in 
straight  lines  in  every  direction. 

a.  When  the  rays  of  light  meet  an  opaque  body,  they  are 
stopped  short  in  their  course.  The  interruption  of  the  rays .  of 
light  by  the  opaque  body  occasions  darkness  on  the  oppo- 
site side  of  it.  If  this  darkness  fall  upon  a  wall  or  the  like, 
it  forms  a  shadow. 

b.  A  shadow  is  not  generally  quite  black,  because  it  usually 
happens  that' light  from  another  body  reaches  the  space  where  the 
shadow  is  found,  in  which  case  the  shadow  is  fainter.  This  hap- 
pens  if  the  opaque  body  be  lighted  by  two  lamps.     If  you  eitin- 
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guith  one  of  them,  Uie  shadow  will  be  both  deeper  ud  More  dit* 
lioct ;  yet  it  will  sot  be  perfecUjr  derk,  beoeoM  it  ii  siaU  tlif  hlly 
illumtaated  bj  light  reflected  fron  the  walk  oC  the  rooM,  ead 
other  turroundiog  objects. 

c.  If  the  luminout  bodjr  be  larger  than  the  opaque  body,  the 
shadow  will  gradually  diminish  In  sise  ttU  it  termiiiate  in  a  poiat. 
Thus  the  shadow  of  the  mooD|  in  an  annular  edipee,  lermittalea 
before  it  reaches  the  earth. 

d.  If  the  luminous  bodj  be  smaller  than  the  opaqne  bodj,  the 
shadow  will  continually  increase  in  sise  as  it  is  more  distant  froea 
the  object  that  projects  it.  Thus  the  shadow  of  a  man,  thrown 
npon  a  wall  by  a  lamp,  may  be  twenty  feet  high  or  more. 

Aphori$m  Lxxrrr. 

Light  moTea  with  great  Telocity. 

a.  Light  is  about  eight  minutes  and  a  half  in  ili 
from  the  sun  to  the  earth ;  therefore,  when  the  rays  reach 
the  sun  has  quitted  the  spot  he  occupied  on  their  departnre  ;  yet 
we  see  him  in  the  direction  of  those  rays,  and  eooeeqweolly  in  a 
situation  which  he  has  abandoned  about  e%hl  miawtee  asd  m 
half  before. 

b.  The  rate  of  the  Telocity  of  light  was  diseofwed  ia  tke  W« 
lowing  manner.    We  haTe  already  mentioned  thai  the 
Jupiter  is  attended  by  four  moons,  which  are  rery 
lipeed.     When  the  earth  is  between  Jupiter  and  the  enn, 
the  earth  is  nearer  to  Jupiter,  and  when  the  son  is  betweem  the 
two,  then  the  earth  is  further  from  Jupiter,  by   the  dietnace 
of  the  diameter  of  the  earth's  orbit,     liar ing  aseertaiaed  eanetlj 
the  time  of  the  oocnrrenoe  of  the  eclipses  when  Jnpitcr 
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tlie  eerthi  astronomers  oalcolated,  in  accordance  therewith,  the 
time  of  many  fatnre  eclipses ;  bnt  it  was  found  that,  when  the 
planet  was  at  its  greatest  distance,  the  eclipses  did  not  become 
yisible  till  about  16  minutes  after  the  calculated  time.  It  was 
inferred  that  light  takes  this  amount  of  time  to  traverse  the 
earth's  orbit,  and  from  this  the  velocity  of  light  was  determined 
as  follows. — As  the  sun's  distance  from  the  earth  is  about  ninety 
five  millions  of  miles,  Jupiter,  when  at  his  greatest  distance,  must 
be  a  hundred  and  ninety  millions  of  miles  further  off  than  when 
he  is  at  his  least  distance  from  the  earth ;  and  it  follows  that  the 
velocity  of  light  is  nearly  two  hundred  thousand  miles  per  se- 
cond. 

• 

Aphorism  LXXVIIL 

When  rays  of  light  encounter  an  opaque  body,  after  being  stop- 
ped short,  they  are  mostly  reflected^  as  an  elastic  ball  when  flung 
against  a  wall. 

a.  Here  as  in  other  cases,  the  angle  of  reflection  is  equal 
to  the  angle  of  incidence.  Admit  a  ray  of  the  sun  into  a  dark 
chamber  by  a  very  small  hole,  and  let  the  ray  fall  perpendicular- 
ly on  a  mirror.  Only  one  ray  will  be  seen,  for  the  incident  and 
reflected  raya  are  both  in  the  same  line,  though  in  opposite  di« 
sections.  Hold  the  mirror  so  that  the  ray  shall  fall  obliquely 
upon  it;  and  the  reflected  ray  will  go  off  at  the  same  angular 
distaace  on  the  otfaer  «do  of  the  perpendicsdar. 

b.  It  is  by  reflected  rays  alone  that  we  see  opaque  objects.  Im- 
Biinous  bodies  send  rays  immediately  to  our  eyes  j  bat  the  rays 
which  they  send  to  other  bodies  are  invisiUe  to  us,  and  are  seen 
only  whea  reflected  by  those  bodies  to  our  eyes.  The  pajQi  of  the 
ray  whi<A  we  i|^ke  of  as  falling  on  the  mirror,  and  reflected  from 
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it,  WAS  difccrnible  only  by  roeiiDi  of  the  light  reflacUd  io  ihe 
ejre  by  iniall  pariiclcf  ofduttfloatiag  iu  the  air,  on  which  the  ray 
•hone  in  its  pnssmge  to  and  from  the  mirror. 

Aphorism  LXXIX* 

VVhcD  light  pMtet  from  one  into  another  trantparattl  mediaai, 
it  it  refracted. 

a.  In  consequence  of  this,  when  partly  immersed  in  water, 
a  staff  appears  shortened  if  it  is  placed  rerticallyi  and  when  it  is 
placed  obliquely  the  part  immersed  appears  to  be  bent  and  bro* 
ken  off  from  the  part  abore  the  water. 

b.  From  the  phenomena  of  refraction  it  wonld  appear  that 
when  a  ray  of  light  passes  from  air  into  water,  it  ia  more  strong- 
ly  attracted  by  the  water.  If  the  ray  fall  perpend icnlariy  on 
water,  the  attraction  of  the  water  acts  in  the  same  direction  as  th« 
course  of  the  ray.  But  if  it  fall  obliquely,  the  water  will  attract 
it  out  of  its  course,  and  make  it  proceed  in  a  direction  more  near* 
ly  Tcrtical. 

c.  The  conrerse  is  the  case  with  a  ray  of  light  leafing  a  dense 
medium  and  entering  a  thinner  one. 

</.  To  show  this, — place  a  silver  coin  at  the  bottom  of  a  csp 
and  set  it  so  that  the  rim  of  the  cup  shall  just  intercept  the  rays  of 
the  sun  or  of  a  lamp  and  leave  the  coin  in  the  shade*  On  tUmg 
the  cup  with  water,  the  rays,  being  refracted  downwarda,  will  il* 
luminate  the  coin. 


f .  Again,  baring  emptied  the  cup  replace  the  coin  and 
backwards  till  the  rim  of  the  cup  shall  hide  the  coin.  TImsi  let 
the  cup  be  filled  with  water  and  the  coin  will  beeomo  fwhle ; 
for  the  rays  reflected  from  the  coin,  and  not  intercepted  by  Ike 
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rim   of  the  vessel,  which  previously  passed  above  the  eye,   being 
now  refracted  downwards,  meet  the  eye. 

/.  For  the  same  reason  the  bottom  of  a  clear  stream  or  lake 
appears  more  elevated  than  it  really  is*  Ignorant  boys,  unable  to 
swim,  have  lost  their  lives  by  going  to  bathe  where  the  water  did 
not  appear  to  them  to  be  deep. 

g.  The  rays  coming  from  the  sun  or  from  a  star  when  near 
the  horizon,  are  refracted  downwards  when  they  enter  the  at- 
mosphere. The  situation  of  the  heavenly  body  in  such  circum- 
stances therefore  appears  to  be  higher  than  it  really  is,  for  the 
eye  perceives  an  object  in  the  direction  which  the  ray  coming 
from  it  takes  at  the  instant  when  it  meets  the  eye. 

h.  The  rays  coming  from  a  body  in  the  zenith  are  not  refrac- 
ted.— The  amount  of  refraction  is  greatest  at  the  horizon,  from 
which  it  gradually  diminishes  towards  the  zenith.  Hence  at 
sunrise  the  lower  limb  of  the  sun  is  more  affected  than  the  upper, 
and  when  the  air  is  rendered  more  refractive  by  damp,  the  disk 
assumes  a  form  approaching  to  that  of  an  egg. 

t.  In  astronomical  observations,  allowance  must  be  made 
for  refraction.  Tables  of  its  amount,  at  all  points  between 
the  horizon,  where  it  is  greatest,  and  the  zenith,  where  it 
ceases,  have  been  constructed,  and  are  printed  in  Astronomical 
treatises. 

j.^  In  passing  obliquely  through  a  pane  of  glass,  a  ray  of  light 
suffers  two  refractions.  On  coming  from  the  thinner  air  intof 
the  denser  glass,  the  refraction  is  towards  a  perpendicular  to  the 
inner  surface  of  the  glass.  On  passing  from  the  denser  glass  in« 
to  the  thinner  air,  the  refraction  is  equally  away  from  a  perpen- 
diciilar  to  the  outer  surface.     The  two  refractions  therefore,  be- 

N 
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iog   in  contrary   dirceiiont,  produoc  Dcwrljr  Ike  Mne  effect  at   if 
no  refraction  liail  taken  place. 

k.     Hut  tliit  is  the  case  only  wheo  the  two  aarfacea  of  the  re* 

fmctiug  medium  arc  parallel  to  each  other :  if  tbej  are  not,  the 

two  refractions  majr  be  made  in  the  same  direetioD*    Thua  when 

parallel  rays  fall  on  a  piece  of  glass  hafiiig  a  doable  convex  aor* 

face,  which  is  called  a  iens,  that  only  is  perpendicular  to  the  aur- 

face  which   falU  in  the  direction  of  the  axia,  the  axis  being  the 

straight  line  passing  through  the  centre  of  the  lens  and  perpen* 

dicular  to  both  surfaces.    All  the  other  rays  meeting  the  anrface 

obliquely   are   reflected  toward  that  pcrpendicalar.    When   the 

rays  quit  the  glass  at  the  inner  surface,  they  are  again  refracted 

towards   the   axis,   hy  direrging  from   the  pcrpendicalar  at   the 

point   where  they  leave  the  glass.     Thns  the   whole  efentuilly 

con%'crgc  to  a  point  behind  the  glass,  called  the  /ocm$,  at  aboat 

the  distance  of  the  radiua  of  the  sphere  of  which  the  sorfaee  of 

the  lens  forms  a  portion. 

/.  The  sun*s  rays  may  be  collected  to  a  focas  by  a  lens  which » 
when  used  for  this  purpose,  is  called  a  baming-glaaa ;  and  a 
piece  of  paper  held  iu  the  focus  may  be  set  on  fire, 

ra.     A  convex  lens  serves  also  as  a  magnifying  glass. 

N.  The  reason  of  this  is  as  follows.  An  object  at  a  dtataaee 
from  the  eye  appears  small,  and  what  is  near  appears  large.  A 
•mall  object  is  seen  with  most  distinctneaa,  by  a  well  cooalitwted 
eye,  when  at  the  distance  of  about  five  inchea.  If  if  be  brooght 
nearer,  it  appears  larger,  but  less  distinct.  This  can  easily  be 
pat  to  the  test  by  holding  the  book  at  the  distance  first  mention* 
ed,  and  then  nearer  to  the  eve. 

o.     The   reason  of  the  indistinctness  in  the  latter 


BOOK  II.    SBC.    XIII.  99 

follows.  In  the  fore  part  of  the  eye  there  is  a  drop  of  pure  liquid 
in  the  shape  of  a  convex  lens^  the  refractive  power  of  which  is 
SQch  that  rays  diverging  from  a  small  object  at  the  distance  of 
about  five  inches  are  readily  brought  by  it  to  a  focus  on  the  reti- 
na^ where  the  concentration  of  rays  produces  distinct  vision^  but 
the  refractive  power  is  not  sufficient  to  bring  to  a  focus  on  the 
retina  the  rays  diverging  hbm  a  nearer  object. 

p.  When  people  grow  old,  the  fluid  which  forms  the  lens  be- 
gins to  diminish,  and  the  convexity  decreases,  so  that  the  letters 
of  a  book  at  the  distance  of  five  inches  do  not  appear  distinct  to 
an  old  man.  He  sees  more  distinctly  when  he  holds  the  book 
at  arm's  length. 

q.  This  defect  in  the  sight  may  be  remedied  in  some  measure 
by  the  use  of  convex  spectacles,  which  cause  the  rays  coming 
from  any  object  to  converge  so  far  before  reaching  the  eye  that 
the  lens  of  the  eye  can  efifect  the  rest. 

r.  By  interposing  a  very  refractive  lens,  a  small  object  may 
be  viewed  distinctly  when  brought  near  the  eye;  and  it  then  ap- 
pears to  be  proportionately  magnified.  Such  a  glass  is  called  a 
microscope. 

s.  A  small  convex  lens  may  be  obtained  by  piercing  a  small 
circular  hole  in  a  slip  of  metal,  and  introducing  into  it  a  drop  of 
water,  which  will  assume  a  spherical  form  on  each  side  of  the 
metal.     Objects  looked  at  through  this  will  appear  magnified. 

t.  If  a  lens  be  placed  so  as  to  fill  up  an  aperture  made  in  the 
window-shutter  of  a  darkened  room,  and  a  sheet  of  paper  be  held 
at  a  proper  distance  behind  it,  then  the  objects  outside,  trees, 
houses,  men  walking,  &c,  will  be  represented  on  the  paper.  An 
arrangement  analogous  to  this  exists  in  the  eye,  as  we  shall  show 
in  the  sequel. 


100  A  tTsionu  or  kiilhck. 

N.  Ttit*  o|icratiuii  of  a  cuucavc  Icon  u  the  rcveftc  of  ibiU  of  a 
convex  Iriis.  ObjecU  tceu  through  a  ooocare  kaa  arc  dimi- 
iiithed. 

r.  Ill  some  yoong  prrtoav  the  lent  of  the  eye  it  to  high!/  con* 
vex  that  the  rajrs  come  to  a  focot  before  they  reach  the  retina. — 
Prom  tbiY  focui  the  ray<i  proceed  dtvergeotly  and  contequeotlr 
form  a  very  confuted  image  ou  the  retina.  Such  pertont  tee  an 
object  dittioctly  only  when  very  near  the  eye. 

IT.  Short  sighted  |>eraont  may  enable  theoitelret  to  aee  clear- 
ly at  fire  inches  distance  by  placing  a  concave  lens  before  the  eyca» 
in  order  to  increase  the  divergence  of  the  rays. 

X.  Short-sighted  people  may  comfort  themselves  with  the  re* 
flection  that  their  eyes,  by  the  flattening  of  the  lens,  may  begin  to 
improve,  at  a  time  of  life  when  the  Mght  of  other  people  i«  begin- 
ning  to  fail. 

y.  There  arc  other  objects  which  though  not  really  small,  ap- 
pear so  to  us,  from  their  distance.  In  order  to  see  these  distinct- 
ly,  wo  employ  a  Telescope. 

r.  The  simplest  form  of  Telescope  consists  of  a  convex  tens 
fixcil  at  the  end  of  a  tube,  by  which  the  rays  from  a  distant  ob- 
ject arc  mad*:  to  converge ;  whilst  the  rays,  before  they  eome  to 
a  fucu<i,  arc  received  on  a  concave  lens  which  causes  them  to  di- 
verge so  far  as  is  necessary  to  give  distinct  vision.  The  object 
it  thus  seen  magnificdy  and  appears  as  if  it  were  brought  nenrcr. 

Apk(m$m   LA' AW. 

A  beam  of  white  liglit  contains  all  the  colours  in  nature. 

0.     Ilolilin;;   a  clear  glass  bottle  full  of  water  higher  than  hts 
head,   or    placing  it  on  a  snp|)ort  where  a  ray   from  the  ana, 
niiiig    into  a  dark  room,  may  fall  upon  it,  let  the  o 
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himself  between  the  sun  and  the  bottle ;  then  the  various  hues 
which  appear  in  the  rainbow^  will  all  be  exhibited  by  the  bottle** 
Let  the  bottle  be  raised  or  lowered  until  one  of  the  coloured  rays 
appears ;  then  let  the  bottle  be  gradually  raised^  or  lowered,  and 
the  other  coloured  rays  will  be  seen  in  succession.  Now  how 
can  such  a  variety  of  colours  issue  from  clear  water  ?  The  ans- 
wer is  this,  that  all  these  coloured  rays  are  contained  in  a  i^y  of 
white  light.     We  must  give  some  explanation  of  this. 

a.  It  has  been  already  mentioned  that  opaque  bodies  are  seen 
by  means  of  the  rays  which  they  reflect.  All  objects  do  not  re- 
flect every  ray.  A  body  which  reflects  all  the  rays  appears 
white.     That  which  reflects  none  appears  black. 

c.  Along  with  the  rays  of  lights  the  heat  that  attends  them  is 
either  reflected  or  absorbed.  Hence,  in  the  sunshine,  black 
clothes,  which  absorb  the  rays,  are  warm,  and  white  clothes,  which 
reflect  them,  are  cool.  Black  cloth,  for  the  same  reason,  takes 
fire  quickly  when  exposed  to  a  burning  glass,  but  not  so  white 
cloth. 

d,  A  body  which  reflects  the  red  rays,  appears  red,  that 
which  reflects  the  yellow  rays  appears  yellow,  and  so  in  every 
case. 

f.  The  refraugibility  of  the  coloured  rays  which  make  up 
white  light  is  not  equal.  The  blue  rays  are  more  refrangible 
thau  the  yellow,  and  these  than  the  red.  This  can  be  best  shown 
by  means  of  a  prism  of  glass. 

/.  Let  this  be  placed  so  that  the  ray  of  light  entering  a  dark 
chamber  by  a  small  hole  «hall   fall  upou  it,  then  the   ray   which 

*  This  was  the  experiment  of  Autonio  de  Dominis,  bishop  of  Spaktro,  A.  D. 

1611. 
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fifnt  threw  mvlitte  Ught  oo  the  oppovitc  vali,  irill  ditpUy  the 
▼mrioiu  ooloun  of  the  rmiuboir.  The  refniclUNit  of  tkit  light,  en* 
tering  and  qoitttng  m  prUm,  are  both  io  the  ttrnt  diieeltOD,  lu  ia 
the  case  of  a  eoufes  lea«,  and  for  the  tame  reasoa ;  bat,  at  tta 
sidet  are  flat,  the  rart  arc  not  brought  to  a  feca«. 

p.  If  the  coloured  rajrs  which  have  bcco  aeparated  by  a  prum 
are  allowed  to  fall  upon  a  convex  leus,  they  will  eoavergc  to  a 
focuf,  where  thejr  will  appear  white  as  they  did  before  refractioo. 
That  we  can  take  a  ray  of  white  light  to  piece*,  and  pat  it  to. 
gether  again. 

A.  The  tuu  appeart  red  through  a  fog,  and  alto  frequently  at 
rising  and  setting,  because  the  red  rayt,  being  lett  refrangible, 
reach  our  eyet,  whilst  the  more  refrangible  rayt  do  not. 

i.  The  rainbow  which  eahibitt  a  teriea  of  colonrt  analogowa 
to  thote  of  the  prismatic  tpcctnun,  it  formed  by  the  refraction  of 
the  tun*t  rayt  in  their  passage  throogh  a  shower  of  rain^  every 
drop  of  which  acts  at  a  pritm,  in  teparating  the  coloured  rays  ns 
they  patt  through  it. 

y.  At  all  the  dropt  which  are  placed  st  the  same  angle  as  re- 
gards the  eye  give  the  tame  colour,  and  the  location  of  all  tkt 
dropt  which  are  at  timilar  angular  dittancea  from  the  ejre  mnsi 
be  in  a  circle,  the  form  of  the  rainbow,  of  which  we  sec  onlj  a 
portion,  it  necetsarily  circular. 

k,  "  Inasmuch  as  the  motion  of  bodies,  the  action  of  forces 
and  the  propagation  of  infloenoes  of  all  sorts,  take  place  in 
lines  and  over  definite  spaces,  the  properties  of  those  lines 
spaces  are  an  im|>ortant  part  of  the  laws  to  which  those  pken^ 
mens  are  themselves  subject.  Moreover,  motions,  forens  or 
other  influences,  and  times,  are    numerable  quantitica   andl  tkt 
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properties  of  number  are  applicable  to  them  as  to  all  other 
things."*  Intending  in  the  next  section^  thereforCi  to  speak  of 
Number  and  Magnitude^  we  here  close  the  present  Book. 


*  MiU't  Logic— vol.  1.  p.   394. 
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